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the Circuit Breaker that 


has a special advantage 
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IT CARRIES FULL LOAD 
REGARDLESS OF TEMPERATURE 


Circuit protection is provided entirely by magnetic 
action. Because Murray Circuit Breakers are fully mag- 
netic, they trip only on short-circuits and dangerous over- 
loads. They always carry the full load, regardless of 


temperature. They never need “derating.”’ 
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An Infra-Red Baking Tunnel An Electric Brazing Furnace 


Murray Circuit Breakers are ideal under all conditions and especially where it’s hot. In every 
plant and power company there are places where a Murray Magnetic Circuit Breaker is a must: 
boiler rooms, furnace rooms and near Infra-Red Banks, Induction Heating Coils, Annealing 
Furnaces, Soldering Pots, Baking Ovens and Tunnels, Radiant Heaters, Convection Heaters, Drying 
Chambers, Brazing Furnaces. If you have these, or any similar conditions, make sure your pro- 


tective equipment will carry full load at all times —Use Murray Fully Magnetic Circuit Breakers. 


IF YOU WANT TO INSTALL THE BEST... specify WMuwvuay 


MURRAY MANUFACTURING CORPORATION 
1250 ATLANTIC AVENUE + BROOKLYN 16, NEW YORK 


ignetic Circuit Breakers - Switches 
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SOME NOTES ON THE NEXT ISSUE 


Electrical World editors have al- 
ways insisted that every article on 
Power generation concern itself prin- 
cipally with “‘why’’ and not just 
“what, when or where.’’ The reasons 
behind cn innovation in design— 
these are what concern us. 

For example: When Con Edison de- 
cided to build a new 100,000-kw 
generating station, they studied all 
known thermal cycles and finally nar- 
rowed them down to 32 possibilities. 

Then they examined these 32 com- 
binations of pressure, temperatures, 
boiler and heoter arrangements be- 
fore deciding on 160-Mw cross-com- 
pound units served by single boilers 
operating at 1,800 psi and 1,000 F 
with reheat to 1,000 F. 

This choice, arrived at by the proc- 
ess of elimination, is expertly traced 
by G. R. Milne, Con Edison engineer. 


“OPERATION BRILLIANT” 

This is the name our editors have 
given the 500,000-v experimental 
transmission line near Brilliant, Ohio. 

Last week at the AIEE’s winter 
general meeting in New York, Presi- 
dent Philip Sporn of American Gas 
& Electric Co reported on the first few 
years of tests. Among many other 
facts, he revealed that 315 kv is 
probably the optimum voltage, when 
all transmission considerations are 
weighted. The complete story is in 
Electrical World’s forthcoming issue 


IN CHICAGO 

Commonwealth Edison has been de- 
voting some careful study to the 
problem of cable sheath corrosion in 
its network areas. Windy City engi- 
meers have come up with some facts 
and figures you'll probably find valu- 
able and are sure to find interesting 


PROMOTION 

In a case history story, New 
Orleans Public Service documents a 
highly successful lighting promotion 
campaigx. This one is particularly 
interesting because it concerns the 
sale of lighting to customers in the 
lower-income scale. 


COLOR IN INDUSTRY 

Good lighting plus the right colors 
on walls, floors, ceilings and ma- 
chinery can increase production ap- 
preciably. , 

How? C. F. Egeler of Nela Park 
tells you in Electrical World for Feb- 
ruary 26. 
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Okonite super-voltage testing is the severest 
in the industry. For example, Okolite-Okoprene 
non-shielded 5000-volt cables are first tested at 
a-c voltages approximately 25% greater than 
called for by standard specifications. Then, in 
addition, Okonite applies d-c tests at least three 
times as high and for periods three times as long 
as these super-voltage a-c tests. Ordinary cables 

. co are not subjected to such tests because they do not 
There is one reason why: possess that extra margin of dielectric ceils 
that Okolite-Okoprene provides. Only a cable 
In any cable, tiny and hidden imper- made with premium materials and the exclusive 
fections may not show up at ordinarily- Okonite strip process can reliably pass such tests. 
specified test voltages. In actual service, _ Without exception, Okonite applies these self- 
such imperfections can be most treach- imposed super-voltage tests to every foot of all 
: Santen oilianae Okolite-Okoprene cables for all voltage ranges— 
onan - as . 8 b . and after 12 hours immersion in water. That's 
they may not result in dielectric break- why, when you specify Okolite-Okoprene cables, 
ar for —_ A Only by = use you can be sure of uninterrupted, trouble-free 
of super-voltages, both a-c and d-c, are 


service —lasting circuit security—year after year 
such concealed defects disclosed. after year. The Okonite Company, Passaic, N. J. 
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THE BEST CABLE IS YOUR BEST POLICY 
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ALL THE TOOLS YOUR LINEMEN NEED 


FROM ONE NEAR-BY SOURCE! 


they can go anywhere 


Via Graybar, you can get perform- 
ance-proved FWD trucks, with digger, 
derrick, or winch — equipped as you 
wish for any line construction or main- 
tenance job. Your choice of body styles 
and sizes. These rugged trucks are built 
with the power to reach the hard-to-get- 
at construction and maintenance jobs. 
Trailers and dinkies also are in the 
Graybar line of “everything on wheels” 
for pole-line projects. 


time-saving tools 


From pliers to pike poles, clamps to 
cable cars, tree trimmers to tamping 
bars—Graybar offers a complete range 
of tools for every line job. Every prod- 
uct distributed by Graybar is well 
known and approved by linemen .. . 
every product is designed specifically 
to help linemen do the best work with 
maximum safety. 


IN OVER 100 PRINCIPAL CITIES 


safety equipment, too 

For handling the “hot” jobs, Graybar 
has Salisbury rubber line hose, insula- 
tor hoods, protective blankets, rubber 
coats, gloves, and sleeves. From this 
one convenient source you can also 
get Chance hot line tools, Klein safety 
straps, belts, climbers, M.S.A. first-aid 
kits, and all other items your linemen 
need for safety and efficiency. 


stocks near-by 


Stocks of hundreds of pole-line tools 
and equipment are maintained at 
Graybar warehouses in over one hun- 
dred cities. Often, prompt delivery 
from these local stocks saves valuable 
time. Your local Graybar Representa- 
tive will be glad to give you informa- 
tion about tools or any of the 100,000 
other electrical items distributed by 
Graybar. For special help on difficult 
problems, an experienced Graybar 
Outside Construction Specialist is at 
your service. Graybar Electric Com- 
pany, Executive offices: Graybar Build- 
ing New York 17,N.Y. 5066 
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pical RILEY High Pressure 


Here are a few typical layouts of Riley high 
pressure, high temperature steam generating 
units. Riley units are establishing enviable 
records, not only for high efficiency and econ- 
omy but for long continuous periods of trouble- 
free operation. 

Because of unusual results from existing Riley 
installations Riley has attained a position 
among the leaders of the boiler industry. Many 


purchasers of steam generating and fuel burning 
equipment have found it pays to ask Riley for 
a proposal, 
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450,000 LBS./HR. 
1450 LBS.—950°F. 


Dow Chemical Co., Freeport, Texas 


400,000 LBS./HR. 
1475 LBS.-955°F. 


South Carolina Electric & Gas Co., Charleston, S. Carolina 


The Texas division of Dow Chemical installed their first high 
pressure Riley units in 1942, They recently ordered four addi- 
tional units. Ten 300,000 Ibs./hr. Riley units are also installed. 


This is the third Riley unit for South Carolina Electric and 
Gas Co. They installed their first Riley unit in 1947 and their 
second Riley unit in 1950, 


e 
Stone & Webster Engineering Co., Engineers Gilbert Associates, Engineers 


BRIiLEY 


STOKER CORPORATION, WORCESTER, MASS. 


Boston New York Philadelphia Washington Buffalo Pittsburgh Cleveland Detroit Chicago 
Cincinnati Atlanta New Orleans Memphis St. Lovis Kansas City St. Paul Tulsa Houston 
Denver Salt Lake City Los Angeles Portland Seattle 


BOILERS - PULVERIZERS - BURNERS - STOKERS + SUPERHEATERS + FLUE GAS SCRUBBERS 
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Steam Generating Installations 


Ask a Riley User — he will assure you 


* You Can Rely ou peer 
i, 


“4 a ih 


iz 
575,000 LBS./HR 
.1700 LBS. 1000°F. 


620,000 LBS./HR. 
1500, LBS.-955°F. 


Utah Power & Light Co., Unit No. 1, Salt Lake City, Utah 
For the first unit at their New Jordan Station, Utah Power 
and Light Co. installed this 620,000 Ibs./hr. Riley unit. In 
1948 they installed their first Riley unit at their Orem Station. 

Bechtel Corp., Engineers 


1000°F.—-REHEAT 


Utah Power & Light Co., Unit No. 2, Salt Lake City, Utah 
Utah Power and Light Co. selected this 575,000 Ibs./hr. Riley 
reheat unit as the second unit at Jordan Station. Their sub- 
sidiary, Western Colorado Power, also uses a Riley unit at 


Montrose, Colorado. Bechtel Corp., Engineers 


A survey of your Power Plant by a consulting engineer will possibly show ways of making surprisingly large saxi 


COMPLETE STEAM 
GENERATING UNITS 


ECONOMIZERS WATER-COOLED FURNACES - STEEL-CLAD 
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HERE’S A 


true Light-Duty Four Whee! D 


A new LD chassis with tripod der- A special utility-designed service An FWD earth boring rig with full- 
rick and maintenance body being body — one of several LD’s placed torque power take-off mounted on 
used off the highway. in service by an eastern utility. the new LD chassis. 


NOW...the new Model LD can be supplied with 
standardized line construction and maintenance bodies 


In only a few short months, this true light-duty four-wheel- Get all the facts on 
drive, has completely proved itself on utility applications. It the new LD — plus 
has successfully filled the gap which conventional trucks and , data on how FWD's do 
conversions have long sought to do. You'll find the LD bring- areal job on all types of 
ing all the acknowledged FWD advantages to an entirely new /~ utility applications ...with 
FWD work range, It gives you a safe, economical opportunity a over 40 different line con- 
to work on or off the highway — on a great variety of jobs — : struction and maintenance 
with small crew units. Investigate the LD today. Find out a oe = = sigan She 
how it creates important dollar-savings and out-performs other i “Work aos ae 

vehicles. The Four Wheel Drive Auto Co., Clintonville, Wis., — G,aybarorwrite FWD direct. 
Canadian Factory: Kitchener, Ontario. . 


Built by the Makers of America’s Foremost Heavy-Duty Trucks 
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How's Tus FoR Accessibility? 


; 
the new Allis-Chalmers motor in your : 
piant, too. Clean, simple lines and | 
smooth contours give outward confir- 7 
mation of its inner strength, 


NE MAN can per- 

form all routine 

maintenance jobs on 

this brand new line of 
Allis-Chalmers large 

motors. He can remove 

the upper halves of the end brackets 
and air baffles and reach right inside the 
motor with his vacuum cleaner or air 
hose, There is plenty of room to reach 
up back of the stator core through air 
discharge openings in the stator yoke. 


Bearings Protected 
The capsule-type sleeve bearings need 
not be opened up and exposed when the 
end bracket halves are removed. The 
bearings are protected from abrasive 
dust and dirt while the motor is being 
cleaned. This eliminates the work usu- 
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ally required to dismantle the bearing, 
clean and reassemble it during routine 
maintenance, 


Easy Installation 

Large stator air discharge openings with 
removable louvers allow ample room to 
use an electric or air drill for doweling 
and bolting the motor to the founda- 
tion, These large discharge openings 
plus adequate air intake openings in 
the end bells provide cooling air at 
low velocities. 


Sleek Appearance 
You'll be proud of the appearance of 


These new design Allis-Chalmers 
drip-proof and splash-proof bracket 
bearing squirrel-cage induction motors 
are built in sizes from 60 hp at 300 
rpm to 1500 hp at 1800 rpm. Ask your 
Allis-Chalmers representative to show 
you the details of this exceptional new 
motor or write Allis. 

Chalmers, Milwaukee 1, 
Wisconsin for Bulletin 
05B7542, A-3251 


ALLIS-CHALMERS 
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DRAG IT OVER ROCK Many Amerclad Cables are 


built especially for service like this, and they're a wonderful in- 
Véstment in safety and trouble-free operation. Cables can be fur- 
nished with that famous American Steel & Wire Company devel- 
opment—PS Shielding, a conducting rubber tape that eliminates 
many of the disadvantages of metallic shielding . . . prevents 
cOrona discharge . . . provides a fool-proof ground circuit. 


+ a? 


SUBMERGE IT Pit mining often means that Amerclad 


must be submerged in standing pools of water besides being 
dragged over sharp rock. The tough Amerprene jacket is just 
the thing for duty like this: it’s practically impervious to 
moisture, earth acids and alkalies. PS Shielding gives extra 
protection—it clings tightly to the insulation and eliminates 
the gaps that cause corona discharge. 


a4 y 
USE IT ON THE RAILROAD. . . amerctaa 


Railway Utility Cable does not need a canvas stocking. The 
flexible compound-strand-conductor is made from well-tinnea 
and annealed copper wires—covered with a separator of paper 
or cotton for easy stripping. Oil-resistant Amerprene jacket 
means extra years of service—for generator leads, car-lighting 
service, train line connectors and battery jumpers. 


es AND IN MINES Amerclad Cables and Cords 


are available for just about every mining need . . . from sweat- 
proof miners’ lamp cord to locomotive gathering cable. 
Jackets are made from flame-resisting Amerprene—a tough, 
hard-wearing Neoprene compound that will best withstand 
mine acid water. We furnish cables that conform to all speci- 
fications of the Pennsylvania Department of Mines. 
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.eethese Amerclad Cables are 


Built for Punishment 


When you buy Amerclad Cable, you can pinpoint your 
needs. Chances are we can pick a standard cable, right 
from stock, that will fit your requirements exactly. 


For some examples, look at the photographs on these 
pages. They show some mighty strenuous applications for 
any type of cable. But each problem was solved with 
Amerciad—the famous group of rubber jacketed cables 
manufactured by American Steel and Wire Company. 

Standard insulations and jackets are available to with- 
stand heat, oil, flame, sunlight, age and underground 


COIL IT The gathering reel in this picture operates continu- 
ally—24 hours a day. Used in an automatic parking garage, this 
Amerclad Cable is constantly being coiled and uncoiled. Up- 
stairs, it is dragged through oil and dirt that would ruin all but the 
very best cables. Service like this is not unusual for Amerclad 
Cables—they’re built to withstand the worst type of mechanical 
abuse. 


mining service. Moreover, you can obtain the widest 
range of physical construction—to meet the special con- 
ditions of industrial, general, mining and railway instal- 
lations. Write today for detailed specifications. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


FLEX IT Amerclad Welding Cable has to meet some very 
special requirements. Made from a large number of very fine 
wires, the cable lies flat, it doesn’t kink or snarl and it doesn’t strain 
the operator's wrists while holding the electrode in an awkward 
position. Like other Amerclad Cables, Amerclad Welding Cable 
is vulcanized under pressure in a rigid lead sheath. This insures 
a perfectly smooth surface that resists abrasion and hard usage. 


VEE UR VES 
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UNDERSEA WIRING FAILURES 
STOPPED WITH PLASTIC TAPE! 


Proof that Plastic Tape protects > 


In the installation shown at right, transition splices between 
lead and rubber covered cables, subjected to corrosive action of 
salt water in a manhole below high-tide level, are still in perfect 
condition. This tough job at San. Francisco Naval Shipyard is 
completely protected by watertight splices made exclusively 
with “SCOTCH” No. 33 Plastic and No. 24 Neoprene Electri- 
cal Tape and “3M” Adhesive No. EC-847. Cables have been in 
service more than 18 months and show no signs of deterioration. 


Whatever your insulating problem one of the many “SCOTCH” Brand Electrical Tapes can 
help you. They are easy to apply. Seal snugly around odd shapes and uneven surfaces. Write 
Dept. EW-251 for full information. 


-—= 


QUICK FACTS ABOUT “SCOTCH” No. 33 Electrical Tape | 


@ TOUGH PLASTIC—is abrasion resistant, unaffected by water, oil, . post 
alkalies, alcohols, sunlight. ooh e he 
HIGH DIELECTRIC—10,000 volts. 


BRAND 
THIN CALIPER—only .007 inch thick. J _ 
STRETCHY —moulds to any surface. ectrica i a pe 


NON-CORROSIVE—contains no sulphur-bearing compounds. | No iC iC 


P. $.—for permanent high-heat insulation try “SCOTCH” Electrical 
Tape No. 27 with glass-cloth backing, thermo-setting adhesive. 


“The term “Scotch”’ and the plaid design are registered trademarks for the more than 100 adhesive tapes made in 

U.S.A. by MINNESOTA MINING & MFG. CO., St. Paul 6, Minn.—also makers of “Scotch” Sound Recording 

Tape, “‘Underseal’”’ Rubberized Coating, ‘Scotchlite” Reflective Sheeting, “Safety-Walk” Non-Slip Surfacing, 

“3M” Abrasives, “3M” Adhesives. General Export: Durex Abrasives Corp., New Rochelle, N. Y. 
In Canada: Canadian Durex Abrasives Ltd., Brantford, Ontario. 
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America’s Great Production Machine—once 

£.@ ies 2 again the arsenal of democracy—runs on oil and 
grease. And, among buyers of industrial lubricants, 

Socony-Vacuum is the first-choice supplier! Here’s 


why... 
eee Famous Gargoyle lubricants are unsurpassed in 


quality —constantly improved by Socony-Vacuum 


research. They are backed by 85 years of lubrication 

experience . . . are recommended by more machine 

builders than the products of any other oil com- 
J 


pany. Performance records, in thousands of plants, 
prove they help increase production, reduce fric- 
tion and power losses, lower maintenance costs. 


f. Socony-Vacuum —with more lubrication engi- 
) i to neers serving industry than any other oil company 
—can help improve production performance in 


your plant. Why not give us a call? . gf 


Socony-Vacuum 
Chuect Litnictien 


WORLD'S GREATEST LUBRICATION KNOWLEDGE AND ENGINEERING SERVICE 


SOCONY-VACUUM OIL COMPANY, INC., and Affiliates: MAGNOLIA PETROLEUM COMPANY © GENERAL PETROLEUM CORPORATION 
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GOOD PERFORMANCE 


a) ~ 
* 
. 


, TESTED! PROVED! Scuce 1922 


Ice-Testing is not new to R&lE switches. Many years closed to open operations can be duplicated. 
ago, the freezing of spray-covered equipment was 


, Since 1922, Hi-Pressure Contact Switches have been 
no longer an experiment. 


= consistently tested under practically every ice loading 
In the 1930's, R&IE began to control the conditions condition. Jaw clearances, crank clearances, open 
of ice-testing - the approach to finding the true areas in clevis joints, no operating parts in compres- 
answer to switch performance. In laboratory testing, sion, short operating radii and movable parts in shear, 
practically any rate of freezing precipitation, any are some of the detail advantages proven in the many 
\ variation of temperature - from open to closed, or ice-breaking tests for better operating service. 


27 YEARS OF 
KNOW HOW! 


Year after year, test after test added to 
the vast store of knowledge gained in 
the preceding years of switch building 
Know-How. Along with  ice-breaking, 
hundreds of other thermal and mechanical 
tests are on the record in the development 
of Hi-Pressure Contact Switches. Fault 
current tests, impulse tests, wear tests - and 
any method of research to improve the 
switch design - all contribute to Good 
Switch Performance. 





RECORDS START WITH 


TN! 
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HI-PRESSURE 
JAW CONTACT 


THE MODERN TYPE TTR-49 SWITCH IS DEVELOPED 
FROM THE R&IE BASIC HI-PRESSURE CONTACT DESIGN 


V Check Whe fact... 


1 JAW CONTACT - Hi-Pressure, Hi-Thermal 
capacity silver to copper contact. ONLY ONE 
BREAK CONTACT on the switch. Copper and 
beryllium jaw - copper for thermal capacity and 
beryllium for strength and resilience. Here's 
maximum protection against fault current damage. 


2 HINGE CONTACT - Completely enclosed and 
weather sealed Hi-Pressure, Hi-Thermal capacity, 
silver to copper Hinge Contact. Continuous, annular, 
constant electrical and mechanical contact at all 
times. Eliminates second break contact with its 
multiplied problems and maintenance. 


3 BLADE OPERATING MECHANISM - Simpli- 


fied and “streamlined” to attain a simple har- 


monic, accurately controlled blade motion. Special 
pin fastenings, snap rings, and rivets have been 
eliminated from moving parts. Universal blade 
balance on 69 Kv, and above. 


4 BLADE - Extra heavy, hard drawn tubular 
copper with integral, formed contact end. Solid 
current path from jaw to hinge contact. 


5 TERMINALS - Four half-inch bolts on 134 x 134 
inch centers permit NEMA standard 600 or 1200 
Ampere clamping and R&IE Type “UC” universal 
clamps. Both terminals equal height from base. 


6 BEARING - Aluminum housed, weather sealed, 
stainless ball - requires no lubrication. 


tT} RAILWAY and INDUSTRIAL ENGINEERING CO., Greensburg, Pa. 


IN CANADA— EASTERN POWER DEVICES LIMITED, TORONTO 
AN I-T-E SUBSIDIARY 





CONDUCTOR SUPPORTS. 
CLAMPS AND FITTINGS 


DISCONNECTING SWITCHES 


INDOOR AND OUTOOOR 
HORN GAP SWITCHES 
ES a ee eas 


CUTOUTS AND «= 
THERMO-RUPTERS 


DISTRIBUTION 
ee 


SWITCH OPERATING 
LLL 


SUBSTATION 


OPEN OR ENCLOS-0 
ISOLATED PHAS 
HEAVY DUTY ee ES 


Se 
SYSTEMS 


AUTOMATIC 
SWITCHING 
2 ee 


METAL CUBICLES 


TESTING DEVICES 
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break jaw 
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IT’S MADE OF BERYLCO BERYLLIUM COPPER 


The breok jaw shown here is an integral part 


of the Westinghouse V type disconnecting 
switch, designed for outdoor operation at 
72 to 230 KV, 400 to 2,000 amp. Why is 
it made of Berylico Beryllium Copper ? 


Because Westinghouse engineers wanted 
these qualities: good electrical conductivity; 
bulldog ability to grip the moving contact 
tightly, without relaxation, over a wide cur- 
rent range for long periods of time; enough 
“bounce” to withstand above-normal defiec- 
tion without taking a permanent set. 


Of all current-carrying materials, only Berylco 
10 could meet these exacting demands. 


THE 


TARR 


DEPT. 


18 


Furthermore, Berylco's unique combination of 
high conductivity and high elasticity made it 
possible to design the break jaw in one piece. 
Construction was thus simplified, efficiency of 
operation improved. 

Good electrical conductivity, high strength, 
excellent fatigue resistance are only a few 
of the properties of this versatile alloy. Per- 
haps Berylco can help improve the quality of 
your your costs. Take 
advantage of the technical knowledge of the 


product or lower 


world’s largest producer of beryllium copper. 


Blueprint your problem...or send for 


sample material. 


BERYLCO IS AVAILABLE as casting 
alloy in ingot form, rounds, rectangles, 
hexagons or squares, wire and strip. 


VALUABLE 
ENGINEERING 
INFORMATION 
on Berylco Beryl- 
lium Copper is 
compiled in a series 
of monthly tech- 
nical bulletins. To 
receive your copy 
regularly, write on 
your business let- 
terhead. 


1-B, READING 10, PENNSYLVANIA 
New York Springfield, Mass. « Cleveland + Dayton « Detroit « Chicago « Minneapolis * St. Louis « Seattle » San Francisco * Los Angeles 


Representatives in principal world-trade centers 


February 12, 
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A COMPLETE LINE of MOTOR CONTROLS 


Here are starters, contactors, relays, and 
pilot controls for all types of motorized ma- 


FRACTIONAL HP STARTER 
With Overload Breaker 


7 le 
Bulletin 600—Overload pro- 


tection for your small motors. 


SOLENOID RELAY 
D. C. Enclosed 


Bulletin 200—Relays listed in 
many contact arrangements. 


SOLENOID STARTER 
Size 1 @ 5-7.5 hp 


s 


Bulletin 709—Most popular 
across - the-line motor starter. 


MANUAL STARTER 
Across-the-Line Type 


Bulletin 609—Most popular 
hand operated motor starter. 


SOLENOID RELAY 
A. C. Universal 


Bulletin 700 BX —Changeable 
from N.O. to N.C. contacts. 


SOLENOID STARTER 
Size 2 @ 15-25 hp 


Bulletin 709 —Magnetic start- 
ers for all types of service. 


chines. These devices .. 
are listed in the latest Allen-Bradley Handy 


Catalog. Please send for. it. 


MANUAL STARTER 
Watertight Enclosure 


Bulletin 609 —For installations 
exposed to moisture conditions. 


SOLENOID CONTACTOR 
50 Ampere Rating 


Bulletin 702—Contactor; 
available up to 900 amperes. 


SOLENOID STARTER 
Size 7 © 300-600 hp 


~~ 


Be} 


Bulletin 709—The newest 
addition to A-B solenoid line. 


STANDARD, HEAVY DUTY, AND OILTIGHT PUSH BUTTONS 


. and many more... 


oa 


MANUAL STARTER 
Reduced Voltage Type 


Bulletin 646—Transformer 
starter for sq. cage motors. 


AUTOMATIC STARTER 
Reduced Voltage Type 


Bulletin 746—Transformer ~ 
starter for sq. cage motors, ¢ 


COMBINATION STARTER® 
With Disconnect Switch = 


Bulletin 712—Saves space 
and makes neater installations. 


LIMIT SWITCHES 


= 


alle 


MOTOR CONTROL 





SPECIAL PANELS - CONTROL CENTERS - ACCESSORIES 


Allen-Bradley contactors, relays, and timers 
are widely preferred as components of 
special control panels. Their long, trouble 
free life accounts for their universal pop- 
ularity with machinery builders. 





PNEUMATIC TIMERS LIMIT SWITCHES 
From Y% to 180 Seconds Standard & Precision 


Bulletin 849 —Dependable Bulletin 801 —Stondard duty. 
timer for a-c & d-c circuits. Bulletin 802—Precision duty. 


SPECIAL PANELS FOR SEQUENCE CONTROL 
Any Size « Any Sequence « Any Machine 


Special Panels—<Allen-Bradiey special control panels can be 
designed for any sequence of automatic operation of motor 
driven machines. Let us handle your control problems for you. 


PITTI T Tee le lls: e- 








High production machines need automatic 
controls that are dependable and mainte- 
nance free. Allen-Bradley controls . . . good 
for millions of precision operations... are 
“tops” for performance and reliability. 





A-C RESISTANCE STARTERS D-C MAGNETIC STARTERS 
Velvet Smooth Motor Control For General Applications 


Bulletin 640—Manval type. Bulletin 265 with automatic 
Bulletin 740 — Automatic type. time limit motor acceleration, 


MULTI-UNIT CONTROL CENTERS 
For Centralized Operation 


Bulletin 798 Control Center— Bulletin 798 — With Doors 
All controls are centralized in Open—Shows orrangement 
@ neat, compact installation. of various multi-unit controls. 


STANDARD ENCLOSURES 
For Every Service 


Et 


General — Dust-Tight Watertight 





Hazardous Dust Hazardous Gas Won-Haz. Cor. Gas 


See Preceding Page 


THE NEW | TAILORED 


Polyker @ i 


INDUSTRIAL TAPES 


No More Bulky Splices 


This is one of many applications where 
the new Polyken No. 163 does a better 
job than old-fashioned friction tape. 
Less bulky and doesn’t have to be 
wrapped around itself to stick. Has a 
high adhesive tack that sticks quickly 
and firmly to any clean, dry surface. 


After 70 years—an electrical tape 
that costs less than friction tape 


This is the first new thing that’s happened in the 
friction tape field in nearly a century— Polyken and cleaner to handle. 

No. 163. An electrical tape that sticks to any sur- All this, new Polyken No. 163 brings you... 
face as well as to itself. It has higher dielectric yet costs less than old-fashioned friction tape! 
strength with less bulk. Forms a better moisture See your Polyken distributor today. 


barrier. Doesn’t fray. Sticks better and is easier 


FREE BOOKLET 


To learn more about revolutionary new 
tape, Polyken No. 163, write for free 
folder, ‘“‘Test It Yourself!’ Address 
Polyken, Dept. EW-B, 222 W. AdamsSt, 
Chicago 6, Ill. Or call your distributor, 


Polyken Industrial Tape, Department of Baver & Black, Division of The Kendall Company 
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A CONTINUOUS record of power plant variables 
... temperature, pressure, flow, frequency, pH 
and conductivity ...is an accepted means of 
maintaining a constant check on operating condi- 
tions. And, in turn, the fundamental features of 
ElectroniK Potentiometers include every qualifi- 
cation you require of indicating and recording 
instruments to help you operate at peak effi- 
ciency. Design simplicity, construction ruggedness, 
performance dependability, operation accuracy, 
and application flexibility . . . all add up to a new 


SIMPLICITY 
RUGGEDNESS 
Wa aa 
ACCURACY 
gaat eee 


high of satisfaction in service for an increasing 
number of steam generating plants. Call in your 
local Honeywell engineer for a discussion of the 
utilization of the ElectroniK Precision Indicator, 
Circular Chart Recorder and Strip Chart Re- 
corder in your plant. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., In- 
dustrial Division, 4568 Wayne Ave., Phila. 44, Pa. 
Offices in more than 80 principal cities of the 
United States, Canada and throughout the world. 


Honeywell 


BROWN 


INSTRUMENTS 


February 12, 1951 
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CRESTOLOY LINEMEN’S 
SIDE-CUTTING PLIERS. 


No. 1950, in 6, 7 and 
8” sizes. 


CRESTOLOY DIAGONAL 
CUTTING PLIERS. 


No. 942, in 4, 5, S"/2 
and 6” sizes. 


CRESTOLOY HEAVY 
DIAGONAL CUTTING PLIERS. 


No. 542, in 7” size only. 


CRESTOLOY END 
CUTTING NIPPERS. 


No. 72, in 6% 7” sizes. 


CRESTOLOY LONG 

NOSE PLIERS. 

No. 1033, in 6 & 7” sizes. 
Also No. 654, same 
except with side cutter. 


CRESTOLOY LONG FLAT 
NOSE, SIDE-CUTTING PLIERS. 


No. 650, in 7” size only. 


Crestoloy Pliers take all the guesswork out of plier 
buying, because Crescent has taken all the guesswork out 
of plier making. Rigid specifications establish the material, 
design, workmanship, tests and inspection of these better 
tools. Strict adherence to these specifications is maintained 
by continuous tests and relentless inspection of the 
individual tools. Every plier carries the Crestoloy tag 


certifying that it has been individually tested. 


Don’t Overlook 


HHA EE UL alah) 


Made in six different patterns 
... full range of sizes. 


Sign of the frlisan 
Symbol of Excellence , 


“Crescent” is our trade-mark, registered in the United Stotes ond abroad, for wrenches ond other tools. Sold by leading distributors ond retoilers everywhere and made only by 


CRESCENT Toot COMPANY, JAMESTOWN, NEW yor x« 
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TYPE 50-GR RECLOSER ~ 


TYPE 100-GR RECLOSEF 


YOU NEED Ald 3 


.efor long-range distribution economy! 


Calculate your probable fuse replacement costs over 
the next fifteen years—the period in which forecasts 
say loads will triple. We'll guess your answer sug- 
gests need for a less costly protective system. Ideally, 
it would be a system which eliminated fuse replace- 
ment costs... which stayed in perfect co-ordination 
permanently... which simplified the job of system 
sectionalizing on rural and suburban lines. 

The units pictured above are components of a 
system which does fulfill these requirements! It’s a 
completely mechanical system which employs Type 
100-GR reclosers or reclosing breakers at the 
substation, and Type 50-GR reclosers co-ordinated 
with sectionalizers on the line. For forward think- 
ing system planners it represents a sure way to 
gain this important objective: 

THE HIGHEST DEGREE OF SERVICE CONTINUITY AT 
THE LOWEST LONG-TERM COST! 


The mechanical protective system is just one of 
those analyzed in Booklet B-4700, which covers 


advantages, limitations and cost considerations 
of all types of protective schemes for rural and 
suburban lines. For your 

copy of this practical guide to 

better protection planning, 

write: Westinghouse Electric 

Corporation, P.O. Box 868, 

Pittsburgh 30, Pennsylvania. 

J-60739 


DISTRIBUTION 
yO ee 
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Scientific pole treatment has extended the esti- 
mated service life of modern poles to about 30 to 
50 years. That’s going to save money for you. And 


you Can save more if you don’t have to replace guys 
during the life of these poles. 

With Copperweld Guy Strand you can match 

the life of your poles—because Copperweld cannot 

rust. Its original strength is permanent. And be- 

cause you pay for only one guy installation during 

Copperweld Strand the life of the pole, Copperweld is the most eco- 

is Permanently Protected nomical strand you can use—and the most depend- 

against Corrosion. Each Wire able. Our engineers will be glad to discuss its ad- 
has a thick Copper Covering vantages with you. i 
inseparably Molten-Welded to : 


a COPPERWELD STEEL COMPANY 


_ GLASSPORT, PA. 
SALES OFFICES IN PRINCIPAL CITIES 
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ormance Record: 


OVER 4.9 BILLION KVAR HOURS OF | 
TROUBLE-FREE CAPACITOR SERVICE 


From its C-D Capacitor Installations: 


REPORTS PACIFIC GAS AND ELECTRIC 


CORNELL- ; 


DUBILIER | | 


= Py, 
i f Fr y 3 capacitor racks (totaling 
‘ 5,040 Kvar, 12,470 volts) in- 


stalled at the Schindler sub- 
station of P. G. & E. system. 


Af 


FOR POWER-FACTOR IMPROVEMENT 


Here's solid field performance! Pacific Gas & 
Electric ordered its first C-D capacitors for 
power-factor improvement back in 1938, and 
followed tkis up with many additional C-D 
installations. To date, these capacitors have 
delivered 4,922,981,200 Kvar/hrs. of trouble-free 
operation for Pacific Gas & Electric, and they're 
still functioning as good as new. 


Cornell-Dubilier capacitor installations at Pacific 
Gas & Electric have had to withstand the ex- 


treme climatic conditions of below-zero temper- 
atures in the snow-capped High Sierray, the 
corrosive salt air of the coastal areas, and summer 
heat of the great Central Valley of California. 


This characteristic of dependable service under 
severe operating conditions is built into every 
C-D capacitor, through engineering specifica- 
tions that provide for maximum reliability at 
the lowest possible cost 
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HERE’S WHY Cornell-Dubilier 


eater tops in the field: 
—_ Solderless service connector — A C-D Exclusive! 


Among the many reasons why C-D industrial, 
pole and station-type capacitors have given so 
many years of trouble-free service under the 
severest operating conditions is C-D's engineer- 
ing standard which provides for the lowest dielec- 
tric unit stress and highest major insulation level. 
C-D station-type capacitors can be provided in 
weatherproof housings, switched or unswitched 
and completely assembled for energizing at field 
site, to meet specific sub-station needs. Your in- 
quiries are cordially invited. Our field engineers 
will be glad to discuss the many dollar and 
maintenance saving characteristics of these in- 
stallations. Comell-Dubilier Electric Corp., South 
Plainfield, New Jersey. 


Other Plants: New Bedford, Worcester and Brookline, Mass.; 
Providence, R. I.; Indianapolis, Ind.; and Cleveland, Ohio. 


Easy to replace. No danger of stripping or distort- 
ing connector and thereby ruining an otherwise 
perfect capacitor. 


Bushing assembly rigidly secured by 7/16” 
Brass Stud — Designed to withstand heavy service 
abuse. 


Dykanol-filled bushing Increases Accepted Fiash- 
Over Safety Factor. Insures high level of impulse 
withstand. 


Heavy-duty, four petticoat, wet process, 
glazed porcelain bushing. Longer creepage path, 
less breakage hozard, high impulse rating. 


Bushing designed to prevent gasket deforma- 
tion. Assures permanent hermetic seal of unit. 


Embossed, rigid cover Prevents Flexing and Stress 
on Bushing. Provides water shed. 


Discharge resistors — safeguard linemen by re- 
ducing residual charge to less than 50 volts in $ 
minutes. 


Varnished double cork gaskets. Provide high 
pressure seal between bushing and case. 


Terminal discharge resistor firmly connected t@ 
each series section, instead of terminal to terminal 
Provides effective discharge between each series 
group and balanced voltage distribution. 


C-D capacitors employ current-limiting fuses - 
with high interrupting capacity. 


Capacitor stack hermetically sealed in 
Container. 


Many small sections in series-parallel conne¢> 
tion. Extremely low voltage gradient per section; 
less heating; no corona; longer life; lower power- 
factor; lowest dielectric unit stress. 


Wide margin maintained between paper and foil 
coordinated with major insulation to provide 
highest impulse level. 


impregnated and submerged in Special Noa 
inflammable, Non-explosive Dykanol. Results 
lower unit weight per Kvar; high stability ond 
longer life; less hazard to accessory equipment. © 


Laminated Insulation between case and . 
tions. Insures safety-factor against high transied 


voltages. i 


é 
Sturdy steel tension equalizing band and Rigi@ 
End Plates. Insures uniform distribution of stac! 
pressure, still further increasing dependability 
unit. 


Wrap-around bracket — another C-D exclusivel 
Two wraps extending around sides affording greater 
safety against impact stress in shipping and han- 
dling. That's why C-D racks can be shipped com- 
pletely assembled, ready for energizing. 


All C-D capacitors (from 230 to 13,800 volts), are 
given an energization test as a form of quality 
control by applying full rated voltage for minimum 
period of time sufficient to establish ultimate heat 
rise. (Only C-D gives you energization tested 
capacitors! That's why you get more for your 
capacitor dollar.) 


CORNELL-DUBILIER 


CAPACITOR $ 
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Cables run COOLER... 


in TRANSITE DUCTS 


... reducing 
copper losses 


... increasing 
current capacity 


st PA SAD OAC 


... prolonging 
insulation life 


Here's HOW to reduce copper losses .. 
current Carrying Capacity . . 


. increase 


. and prolong insulation 
life—run your cables in Transite* Ducts. 


‘ 
: 
i 
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Current carrying capacities can be increased in a 
typical duct bank as much as 5%, or I7R losses can be 
reduced 11%, for cables located in Transite as com- 
pared with other ducts used for power circuits. 


And, Transite Ducts assure permanent duct banks 
because Transite is incombustible; is immune to rust 
and rot; is unaffected by electrolysis; will not slag 
under action of an arc, and will retain its high origi- 

: How Transite Ducts af nal strength. 
increase current carrying capacities 


Type cable 3 cdr. 500 MCM Compack Sector, 15 KV 
(6th Edition AEIC Spec.) sheath, either in natural movement under load, or 
No. of cables —3 (all loaded in one bank 


Daily Load Factor —75% when pulling-in cables. Long, lightweight lengths can 
_ Earth Temp. ambient —20 Tronsite be quickly and economically installed. In addition, a 
Total Therm. Res. to Dielectric Loss (C watts/ft.) 5.66 full line of fittings simplifies even the most compli- 
Total Therm. Res. to Copper Loss (C watts/ft.) 4.44 . cated of installations. 
Temp. Rise from Dielectric Loss (C) 19 


Allowable Rise tor Copper Loss (C) 59.1 For full information on Transite Ducts, 
Allowable Watts per ft. cable 4.44 J 


Allowable Current —(Amps. per cdr.) 386. write for Data Book DS-410. Johns-Manville, ay 


An unusually smooth bore assures no injury to cable 


Allowable Current —(Relative %) 105.6 Box 290, New York 16, N. Y. 
*Reg. U. S. Pat. OfF 


Johns-Manville foanhile Ql oer icine 


“CONDUIT” — for use exposed and underground without encasement 
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INITIAL COST IS LESS... 
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Service continuity is assured when you fuse with the Type X link. 
See the time-current curve of the 1/%2 ampere Type X with the safe 
loading curve of a 10 KVA, 7200 Volt transformer, and note 

the extra protection gained. This additional protection is not 
gained at sacrifice of surge capacity which means that there 

will be no unnecessary outages due to switching surges 

and other non-damaging transients. 


FE MTR tga me 


Write for complete information on the QRC, characteristics 
of the QR arrester and the Type X fuse link. 


10 KVA. | ieassromen mat 
eal 
SAFE-LOADING CURVE 


TOTAL CLEARING 
TIME-CURRENT CURVE 


10 


CURRENT TIMES TRANSFORMER FULL LOAD 
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A-B-C of ACSR 


Tue facts stated above have been demon- 
strated over and over again. With the re- 
sult that today more than 80 per cent of all 
transmission line being built is aluminum. 

And the same money-saving facts apply 
to weatherproof wire for distribution and 


service lines . . . light, strong aluminum 
cuts costs all down the line! 

Today, more and more Kaiser Alumi- 
num conductor is being specified for these 
jobs. For, as a major supplier to the power 
industry, Kaiser Aluminum has built a 


reputation for quality and service that is 
unsurpassed. 


To help meet critical military needs, 
Kaiser Alminum has begun a vast expan- 
sion program which will greatly increase 
production of primary aluminum. When 
conditions permit, the power industry will 
share in the additional supply. 


Meanwhile, if you have any conductor 
problems, call any office listed below. 


Fn, 2 
id 


SOLD BY KAISER ALUMINUM & CHEMICAL SALES, INC., KAISER BUILDING, OAKLAND 12, CALIFORNIA 
OFFICES IN: Atlanta * Boston * Chicago * Cincinnati * Cleveland + Dallas * Denver * Detroit 
Houston * Indianapolis * Kansas City * Los Angeles * Milwaukee * Minneapolis * New York 
Oakland + Philadelphia * Portland, Ore. * Rochester,N. Y. * Seattle * Spokane * St. Louis 
Wichita * EXPORT OFFICE, OAKLAND, CALIFORNIA * 


Setting the pace... through quality and service 


DISTRIBUTORS IN PRINCIPAL CITIES 
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CONSISTENT QUALITY — Rigid tests at 
every step in production assure con- 
ductor of uniform high quality. 


EXPERIENCED PERSONNEL — Men with 
years of experience in producing 
conductor help assure that your 
specifications are met exactly. 


DEPENDABLE SUPPLY—The result of 
completely integrated production 
facilities—from bauxite processing 
to finished ACSR. 


PROMPT DELIVERY — because of Kaiser 
Aluminum’s convenient location at 
Newark, Ohio. Also prompt assist- 
ance from service personnel. 
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MOUNT IT ON ONE POLE... 


SALELY 


The URL-8 Feeder Voltage Regulator, due to its light 
weight, can be mounted safely on one pole. Improve 
voltage regulation in rural areas... with minimum 
installation costs. Simplified construction, including a 
lightweight Hipersil® core, now makes this possible 
. . . assures the weight reduction necessary for one- 
pole mounting. 

Along with lower installation costs, you get these 
additional advantages: 


Simplified Tap Changing and Control: Simple, direct 
tap changer drive cuts maintenance to a bare mini- 
mum. Control is automatic. Control cabinet may be 
mounted on the regulator or separately on the pole. 


Improved Regulation... Voltage Control: New 
voltage-regulating relay provides suitable inverse time- 
delay before initiating tap change. Separate resistance 
and reactance line drop compensation is adjustable 


by individual dials. 


Convenient Drawout-Type Flexitest Mounting: 
New package control is mounted in a handy, drawout- 
type flexitest case. Assembly can be removed as a unit 
to be tested or repaired, or a stand-by unit can be 
inserted in a matter of seconds. A manual control is 
provided for aid in making relay adjustment. 

Get complete information on these and other advan- 
tages from your Westinghouse representative, or write 
for Catalog 47-430. Westinghouse Electric Corpora- 
tion, P. O. Box 868, Pittsburgh 30, Pa. J-70585 


j 
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“Td rather work =~ 
with this kind” 
\ 
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b\ x any lineman which strand he'd rather work 
with—Bethlehem Form-Set or the conventional type. 
It's a safe bet he'll choose Form-Set, which is pre- 
formed and hence much easier to handle. Not only 
that—it makes possible a quicker, better job. 

Here’s why: Form-Set doesn't unravel when cut; it 
need not he seized. Each and every wire lies calmly 
in place—there’s no bushing out, no wildness. This 
is because preforming greatly reduces internal ten- 
sion. The wires have no urge to uncurl, even after 
cutting. 

Does Form-Set cost much more? No! The cost 


~~ 
x 


difference between Form-Set and non-preformed 
strand is so slight as to be negligible. And many users 
feel that this minor difference is quickly offset by the 
time saved in the field. Example: Form-Set slides so 
easily into fittings; there’s no time wasted pinching 
the ends of the wires together. 

A final good point: the life of the strand is pro- 
longed by a bethanized coating, a zinc armor applied 
electrolytically. This heavy protective jacket is avail- 
able in three weights—you can pick the one best 
suited to conditions in your area. Call the nearest 
Bethlehem man for details. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products ore sold by Bethlehem Pacific Coast 
Stee! Corporation. Export Distributor: Bethlehem Steel Export Corporation 


Bethlehem -QOAMSE/ Strand 
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L-M ROUND-WOUND' TRANSFORMERS 
give you improved overload capacity 


L-MROUND-WOUND DESIGN has always been remarkable 
for its balanced performance, and its outstandingly high short-time . 
overload capacity. These advantages have been achieved without 
any ‘sacrifice of other performance characteristics, through the 
excellent cooling. 


This cooling is due to the continuously wound core with its) 
cruciform shape, which provides passages for ample circulation’ 
of cooling oil, and the long round coils, which expose large sur-/ 

faces to the oil. : 


Now, with ORTO (oxidation resistant transformer oil), L-M 
distribution transformers have even higher resistance ta 
heat deterioration; the inhibitor greatly extends the period 
preceding serious oil deterioration; and the user gets thé 
proved L-M “new transformer’ overload capacity fof 
years and years of extra service. 


L-M’s ORTO oil keeps cooling passages clear of sludgey 
prevents the formation of acids that deteriorate thé 
cellulose insulation; prevents corrosion and rust caused 

by acidified oil, ORTO brand oil, now supplied inf 

L-M transformers, was the result of long and exten 

sive research and development, and has been fully, 
proved in rigorous accelerated service tests. 


For complete information ask the L-M Field Engid 

neer; or write Line Material Company, Trans§ 

former Division, Zanesville, Ohio (a McGraw 
Electric Company Division). 


* Trademark 





Now available...ORTO concentrate ORTO...another &-M “first”! 


ORTO oil is now available in a concentrate for use in L-M was the first to announce the regular use of inhib- 
existing transformers of any make. or rating. Ask for ited transformer oils—another example of L-M leader- 


ea te 


ship in research and product improvement. 


LINE MATERIAL... Transformers 









LeM Round-Wound CSP's undergo thorough ond complete testing during and 
after assembly. They are available in sizes from 3 to 50 kva, 2400 to 14,400 
v@lts. They provide complete protection against lightning surges, overloads and 


burnouts, and system faults 


8 For 14 years utility men have enjoyed the dual pro- 
tection given by L-M’s Completely Self-Protected 
Round-Wound distribution transformers: 


Protection for the transformer and the system, by 
the CSP features— expulsion lightning arresters, 
primary fuses, and secondary breaker... 


Extra protection through the thermal character- 

istics of the Round-Wound design, which provides 

exceptional high short-time overload capacity. 
Arresters, fuses, and breaker protect the transformer it- 
self against lightning surges and overloads, and protect 
the system against faults in case of winding failure. The 
breaker operates on both overloads and temperature 
rise, disconnecting the load whenever it reaches an un- 


safe level. In case of secondary short circuits or excep- 
tionally heavy overloads the breaker quickly interrupts 
the secondary service. Breaker operating handle, with 
built-in signal light in larger sizes, permits convenient 
and safe resetting of the breaker—and the usual com- 
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prtoclion, 
with L-M ROUND-WOUND 


CSP Transformers 
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resistant transformer oil, which provides 
even higher overload capacity. 


= 
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pecs 
plete protection is continued. Included is a simple con- 
trol for use in emergencies to provide that extra overload 
capacity inherent in the Round-Wound transformer. 


Round-Wound’s Extra Safety Margin. Under overload 
conditions, L-M Round-Wound transformers offer a 
real advantage. They have an inherently low gradient 
between “hot-spot” and top oil temperature. Long 
round coils have large cooling surfaces; oil ducts within 
the windings and between coils and the cruciform-shaped 
core provide a tremendous cooling capacity. These all 
contribute to exceptionally low copper temperatures 
even under overload conditions. 


. Get the whole story 
_, Construction, features, dimensions, and appli- 
Va cation information on L-M ¢ ‘’s are available 
in Bulletin DT3. Ask the L-M Field Engineer for 
. a copy or write Line Material Company, Trans- 


former Division, Zanesville, Ohio (a McGraw 
Electric Company Division). 
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‘ TYPE “L” OIL CIRCUIT RECLOSER 
NOW GIVES YOU UP TO 


6000 


e- 


é 


IN NEW 140-AMP RATING 


First recloser actually engineered for heavy-duty service 
... full power-class design ...110 kv insulation impulse level... 
ratings up to 140 amps... only real heavy-duty reclosér in its class 


Kyle type “L”’ reclosers cost a little 
more than lighter-duty reclosers, but 
they’re worth the difference in serv- 
ice, performance, convenience, and 
freedom from maintenance. Even 
if you don’t need the extra inter- 
rupting capacity now, you will need 
it to take care of future loads; and 
in the meantime you enjoy all the 
benefits of type ‘“L” performance 
and economy. 


It’s the Kyle oil cross-blast method 
of arc extinguishing, plus heavy- 
duty design, that makes it possible 
for the ““L” to handle heavy fault 
currents up to 6000 amps. 


The type “L”’ is the only recloser 
with so wide a choice of operating 
sequences. Four standard curves 
permit any sequence of operation to 
meet your coordination problems. 


Sequence and coil changes are made 
right in the field—in a few minutes. 
To change to a coil of different rat- 
ing, you just remove two screws. To 
change operating sequence, simply 
rotate a disc or change one small 
part. It’s quick—and easy! Saves 
shop trips! 

Extremely accurate; virtually no 
effect from ambient temperature 
changes. Positive fast operation; 
positive toggle closing—doesn’t de- 
pend on gravity. Many safety fea- 
tures: cover and tank electrically 
dead—bushing tops only live parts; 
trip-free operating handle. Large 
sleet hood protects counter and op- 
erating handle; may be rotated in 
90° steps. Rugged; shock-proof; 
trouble-free. 


RATINGS 


Maximum Interrupting Capacity Amperes 
At Maximum Phase-to-Phase Nominal Voltage of 


4.8 kv 


1500 
2100 
3000 
4200 
5000 


000 
vv 


7.2kv 14.4 kv 


1500 1500 
2100 2100 
3000 


ONLY RECLOSER WITH 
4 OPERATING CURVES 


FULL LOAD CURRENT 


Read all about it! 


Ask the L-M Field Engineer 
for a copy of Bulletin CRIA— 
on the type “‘L”’; or write Line 
Material Company, Milwau- 
kee 1, Wisconsin (a McGraw 
= Electric Company Division). 
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Complete Coordinated Equipment for Distribution Today 
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fully automatic... 
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100 AMP. 
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Sectionalizers coordinate with 
reclosers to isolate branch lines 
on permanent faults. They are 
not current-interrupting devices. 
They open only while the re- 
closer contacts are open. They 
are pre-set to lock out after the 
first, second, or third operation 
of the recloser. 


In the diagram, A is the recloser 
B is a Kyle sectionalizer set to 
open during the third operation 
of the recloser (indicated by 
GS-3). C is set to open after the 
second operation of the recloser 


Bier 


SLE 


al line protection 


Aro ME Rice oe) 


oh) 
100 AMP. 
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Completely automatic from substation to branch 


doesn’t clear on the first opera- 
tion, the recloser opens again, 
and Sectionalizer C opens, iso- 
lating the tap. Then the recloser 
re-energizes the rest of thebranch. 
If a fault occurs between B andC, 
Sectionalizer C does not oper- 
ate. But if the fault has not 
cleared by the third operation of 
the recloser, Sectionalizer B 
opens, isolating that branch. The 
recloser then 

rest of the line. 
Other 


re-energizes the 


branches are also 


tected by Kyle 


pro- 
sectionalizers 


ALL THE KYLE 
SAFETY FEATURES 


Tenk, cover, and operating han- 
dle electrically dead. Tank may 
be grounded. Mechanism 
e@oled, and insulated from tank, 
by transformer oil. Trip-free op- 
efating handle—cannot impart 
@ blow to operator. 
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bs at If a fault occurs beyond C, re- which are opened by the 50-amp 
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ISOLATES permanent faults on branch lines... 
COORDINATES with any make or type of recloser... 
COSTS LESS to operate than fuses... 


The Kyle type GS sectionalizer opens only on perma- 
nent faults that the recloser cannot clear; it provides 
completely automatic protection and positive coordina- 
tion by eliminating the human element in installing the 
correct fuse; and while the GS costs more than a single- 
shot cutout, it saves far more than the difference, in 
time and service calls. 


RATINGS 


Seven sizes, with minimum tripping currents 
8 to 100 amps to coordinate with reclosers 
rated from 3 to 100 amps. Maximum oper- 
ating currents 150 to 2000 amps, 2.4 to 15 kv. 
Weight with oil about 25 pounds. Crossarm or 
Spee pol aeemting. Because sectionalizers do not interrupt current, there 
is no arc to wear contacts or cause oil contamination. 
Sectionalizers cannot be used independently, but only 
with reclosers—of any make or type. 
Get the Whole Story 
Ask the L-M Field Engineer to explain 
| complete, automatic protection, and to \ 
give you a copy of Sectionalizer Bulletin 
CR3. Or write Line Material Company, \ 
Milwaukee 1, Wisconsin (a McGraw 


| lt. 
LINE MATERIAL... Kyle Sectionalizers . 
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Ratings are changed in the field by replacing the trip 
coil. Lockouts are pre-set by changing the lockout ad- 
justment pin—a matter of a few minutes. After a per- 
manent fault has been corrected, the sectionalizer is 
manually reset with the operating handle. 


——————<—<$<——— 





2. FOR DEPENDABLE MANUAL OR 
me” REMOTE CONTROL OF 


capacitors... 
street lighting... 
airport lighting... 
flood and other 

| outdoor lighting .. 
sectionalizing ... 


) 
LM KYLE OIL SWITCHES 


KYLE Type GR Motor-driven Remote-Control Oil Switch 
100 amperes, 15,000 volts 

The manudlly operated type G looks the same except for 

the separately housed motor-control mechanism on the left 

side. Total height including bushings, 1812”; tank, 7%” 

diameter. Hangers for direct pole or crossarm mounting. 


@ L-M’s KYLE oil switches are available in manual control 
type G, in electric remote control type GR, and in the new three- 
pole manually operated types 1G, 2G, and 3G shown at right. 

They are sturdy, dependable, economical; they provide many 
features that make them most desirable for a variety of light-duty 
load-break operations within their 15 kv 100 ampere rating. 

KYLE switches provide fast operation. Contacts are fully open 
in less than a cycle. Double copper-tungsten contact tips mini- 
mize burning and pitting, assuring long life. The switches are light 
in weight, easy to install. Cost is moderate (G costs less than $37!); 
and they give long, dependable service. They are safe to use. 
The mechanism is insulated from the tank; head and operating 
handle are electrically dead. The only live parts are the top bush- 
ing terminals. 


Type GR with Electric Control— The remote-control type GR has a 
shaded-pole 115-volt 60-cycle AC motor with control and selector 
switch to open or close the switch. It may also be operated manu- 
ally if desired. There are no magnets requiring continuous current 
—the switch uses power only during actual opening and closing. 
Three single-phase type GR switches may be connected for simul- 
taneous remote switching of three-phase circuits. 


There’s nothing to stop you from 
getting full information . . . 


Ask the L-M Field Engineer for details and a copy of this 
inclusive Bulletin CR2 on oil switches; or write Line Material 
Company, Milwaukee 1, Wisconsin (a McGraw Electric 
Company Division). 


LINE MATERIAL 


Here’s a brand-new 
development—the 
type 3G gang-oper- 
ated manual control 
three-pole switch. 
Three type G’s are 
mounted in a galva- 
nized channel frame, 
and joined together 
with an interconnecting oper- 
ating link. Shipped as a com- 
pletely assembled and coordi- 
nated three-pole unit. 

Operating handle, mounted 
directly on the pole, is con- 
nected to a length of pipe, as 
desired, which in turn is. con- 
nected to a bell crank which 
operates the three switches 
simultaneously. Same quick- 
break snap action and long 
life as the regular G and GR. 
Solderless grounding lug on 
switch channel permits ground- 
ing entire assembly. 

Also available in types 1G 
and 2G for simultaneous 
switching of single and two- 
phase lines. 


Kyle Oil Switches 





Muntz Metal Condenser Tube Sheets 


Typify Anaconda’s Comprehensive Condenser Tube Service 


These photographs show eight 114” thick 
Muntz Metal Tube Sheets, before drilling 
and during installation, made by Anaconda 
for Foster Wheeler condensers in Plant 
Yates of the Georgia Power Company. 


Production of even such large plates is 
routine with Anaconda. No matter what 
your condenser or heat exchanger tube or 
tube sheet problem may be, Anaconda is 
organized and equipped to help you handle 
it promptly and competently. 


You will find it good engineering procedure, 
before specifying condenser tube sheets 
or tubes for installation or replacement, 
to consult Anaconda’s extensive data and 
experience in the field of condenser and 
heat exchanger installations. These can 
help you to define your requirements and 
meet them most economically with a max- 
imum certainty of good results. 


The services of Anaconda’s Technical 
Department are available to you simply 
by writing to The American Brass Com- 
pany, Waterbury 20, Connecticut. In 
Canada: Anaconda American Brass Ltd., 
New Toronto, Ontario. 


121 


for efficient heat transfer ANACONDA 


condenser tubes 


February 12, 1951 @ ELECTRICAL WORLD 





MONSANTO PENTA protec 


against insect 


| 
ee 


crossarms 


has standardized on penta (pentachlo- 
rophenol, technical) as the wood preserv- 
ative for crossarms on both individual 
poles and towers for high-tension lines. 
Penta is a clean treatment that gives 
positive protection and keeps crossarms 
durable. 


Penta, a chemical with stability, can be 
depended upon to give uniform treat- 
ment .. . uniform protection. Preserved 
with penta, wood is protected against 
decay caused by fungi . . . guarded 
against termites and other wood-boring 


ts Union Electric's 


ond fungi attacks. 


ee 
— 


insects. Properly formulated penta gives 
wood resistance to water while leaving 
the surface clean. Penta does not leach 
out of wood. 


For information on the use of Monsanto 
Penta, contact the nearest Monsanto 
Sales Office or write for technical litera- 
ture. MONSANTO CHEMICAL COM- 
PANY, Organic Chemicals Division, 
1700 South Second St., St. Louis 4, Mo. 


DISTRICT SALES OFFICES: Birmingham, Boston, 
Charlotte, Chicago, Cincinnati, Cleveland, Detroit, 
Houston, Los Angeles, New York, Philadelphia, 
Portland, Ore., San Francisco, Seattle. In Canada, 
Monsanto (Canada) Ltd., Montreal. 
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MONSANTO 


CirEMIeALS ~ PLASTICS 


SERVING INDUSTRY...WHICH SERVES MANKIND 
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Recently installed 
12,000 KVA Furnace 
Transformer 
raises total of 


PEXASYLVAMA 
FURNACE 
PRANSFORMERS 


in service 


an 
AVA 


When this 12,000 Kva Furnace 
Transformer was put into service, 
it brought the total installed Kva 
of Pennsylvania Furnace Trans- 
formers to over 114 million Kva. 


a 


Léw Voltage side. Note 
afrangement of bus 
bars 


@ 


13,000 Kva Furnace 
Téansformer, 3 Phase, 
66 Cycles, Water ‘ or 
C@oled. High Voltage, j AW 
13,000 Volts. Low Vol 
tage ranges from 375 
dé@wn to 200 Volts, or 
full capacity. Maxi- 
mpm Low Voltage line 
cutrent — 34,600 Am 
petes. High Voltage 
brought out with six 
bushings for star con 
nettion to obtain a 
lower range of low 


Interior of tank 
showing arrange- 
ment of copper 
water cooling tubes. 


& 


High Voltage side. 
Pennsylvania's 3 
Phase straight line 
tap changer mount- 


The successful operation of Penn- 


ed above core and 
coil unit can be 
kly and easily 
tedand main 
tained through 
cover manholes. 


sylvania Furnace Transformers 
and their industry-wide acceptance 
indicate that Pennsylvania engi- 
neers fully understand the problems 
of electric furnaces and their rela- 
tion to furnace transformers. 


a Penmoyluanta TRANSFORMER COMPANY 


CANONSBURG, PENNA. + Greater Pittsburgh District 
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A Shop on wheels 


built to take the trouble out of trouble-shooting 


1 


a 


This new International Truck will help 
prevent the lost time and lost tools that 
mean trouble on trouble-shooting jobs. 


That specially-designed body is all-steel 
and built like a safe. It gives a service 
man more compartment area—so he can 
carry more tools and supplies with 
him wherever he goes. His equipment 
is kept in order, protected from the 
weather by a sliding roof under the 
ladder rack and slam-action compart- 
ment doors that can all be locked with 
one key. 


You'll find more built-for-the- job effi- 
ciency under the hood—in Interna- 
tional’s new Silver Diamond valve-in- 
head engine. esieel exclusively for 
light trucks at a cost of 11 million dol- 
lars, the Silver Diamond combines 
power and pickup with proved gas and 
oil economy. 


, 


That new Comfo-Vision Cabis the “room- 
iest on the road” —with deep-cushioned 
seating, controlled heating and venti- 
lation, perfect visibility from behind a 
big one-piece Sweepsight windshield. 


New Super-steering gives the driver 
greater control of the truck from a 
more comfortable position . . . more 
maneuverability with less effort at the 
wheel. 


And for the payoff —this truck is beavy- 
duty engineered, built with all-truck 
stamina by the specialists who devel- 
oped heavy-duty International Trucks, © 
the leaders in the field. 


If that sounds good on paper, the next 
step is in the direction of your Interna- © 
tional Truck Dealer or Branch sales- 
man. It will be a move for the good of 
your business—why not make it now? 


International Harvester Builds 
McCormick Farm Equipment and Farmall 
Tractors . . . Motor Trucks 


Industrial Power... Refrigerators and Freezers 


wie.” 
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Heavy-Duty Engineered to save you money 


INTERNATIONAL 


INTERNATIONAL HARVESTER COMPANY CHICAGO 
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Your dust collection equipment, a major investment, merits a thorough 
survey of the present trend toward more stringent dust ordinances. 

To plan for the future, a collector should meet today’s collection require- 
ments, with provisions made for increasing the efficiency when dust ordinances 
become more stringent. It is well known that a mechanical collector is eco- 
nomical to operate. Such a collector therefore, that will meet present dust 
ordinance requirements and serve later as the primary to an electrical sec- 
ondary, seems the logical choice. 

The Aerotec Series Collector provides just this service. The primary, a 
highly efficient Aerotec Mechanical composed of multiple small diameter 
tubes, will meet most stringent dust ordinances in effect today. Should collec- 
tion’ requirements be increased, the secondary, an Aerotec “‘Pocket-Type”’ 
Electrical Precipitator, is easily added to provide the finest in dust collection 
efficiency. 

The Thermix Corporation, Project and Sales Engineers for the Aerotec 
Corporation, welcomes the opportunity to prove the sound engineering 
behind this arrangement . ..a combination engineered for the future. 


Project and Sales Engineers 


THE THERMIX CORPORATION 


Greenwich, Connecticut 
Canadian Affiliates: T. C. CHOWN, LTD., 1440 Saint Catherine St., W., Montreal 25, Quebec; 50 Abell St., Toronto 3, Ontario 


THE AEROTEC CORPORATION 


GREENWICH, CONN, 
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at Makes The Difference 


All high voltage disconnects, including the ISO- 
LATOR, have insulators, an upper and lower con- 
tact, and a movable member. 

What is it then, that gives the ISOLATOR its 
superiority? 

The answer can be given in four words. 


The straight line motion of the ISOLATOR per- 

mits the insulator units to take the form of 

bushings. The middle bushings telescope inside 

the upper and lower ones effectively shielding live ISOLATOR 
parts. Furthermore the stud terminals in the 

upper and lower bushings are arranged for easy 

taping. Consequently, the ISOLATOR provides 

protection against accidental shock. 

The straight line motion working in conjunc- 
tion with the telescoping action of bushings save 
space because the overall dimensions of the ISO- 
LATOR remain constant in both its open and 
closed positions. ; 


ISOLATOR CLOSED 


The insulator bushings also act as barriers be- 
tween phases eliminating the necessity for using 
the customary flash barriers. 


Cat. ST-603-3 3.P.S.1.200 ampere 
5000 volt ISOLATOR 


Combined with a Cable 
End Bell body the ISO- 
LATOR becomes a Ca- 
ble ISOLATOR. This 
constitutes a discon- 
nect and a Cable End 
Bell in one compact 
plece of equipment, 
saving space, mate- 
rials and installation 
labor. 

Cat. ST-106-7 3.P.S.T.600 ampere Cat. SC-102-55 3.P.S.T. 400 

7500 volt ISOLATOR ampere 15kv CABLE ISOLATOR 


Ask For Bulletin 140 
’ ELECTRICAL ENGINEERS EQUIPMENT CO. 


MELROSE PARK, ILLINOIS 
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Photos: Courtesy of Cleveland Electric Illuminating Company, Cleveland, Ohio 


You can solve the problem of keeping loads balanced... 


LINCOLN Thermal Ampere Demand Meters 


Because of today’s constantly chang- 
ing load requirements, you get the most 
out of your distribution system only 
when you keep loads between feeders 
balanced on the basis of continuous 
ampere demand information. 

Permanently installed Lincoln Am- 
pere Demand Meters give you the 
continuous measured facts. They show 
the value of current which remains on 


the feeders long enough to affect the 


carrying-capacity of the lines and dis 
tribution equipment. They're economi- 
cal, too,—their cost is often paid for 
in one year by climinating periodic 
surveys. 

Lincoln Ampere Demand Meters are 
available for indoor and outdoor sub- 
stations. When desired these meters can 
be furnished in types incorporating a 
self-contained 


ammeter to show im- 


mediately whether the load has been 


Only Measured Facts are Known Facts 


SANGAMO ELECTRIC COMPANY || 


SPRINGFIELD, 


ILLINOIS 


February 12, 1951 


picked up when the feeder switch is 
closed. For full information, write for 


Bulletins 461 and 467. 


Sangamo J Meters 


These watthour meters meet today's 
requirements and tomorrow's an- 
ticipated loads with sustained 
accuracy, economy of maintenance 
and troublefree performance. 


Misia 
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Fact File on 


K&M 


ASBESTOS 
TEXTILES 


K&M Woven Asbestos Tape used for outer pro- 
tective covering for coil insulation in the stator 
illustrated possesses the following superior ad- 
vantages: maximum flexibility and conformance, 
excellent flexural strength, and high abrasion re- 
sistance; results in easier, quicker installation. 
Greater absorption of impregnating compound 
results in a better seal and corresponding greater 
resistance to moisture, prolonging the life of 
the generator. 


Each K&M Asbestos Textile is made to meet— 
and, in many cases, surpass—A.S.T.M. Standards. 
Each type of textile is made with the same careful 
workmanship, under the same strict laboratory 
control, that has helped K&M maintain its lead- 
ership in the field of asbestos textiles for more 
than 50 years. @ Stator of Allis-Chalmers 2000 KW, 6600 Volt, 3-Phase 
Generator. K&M Asbestos Woven Tape is used for the 


Whatever your textile insulation problem, it will outer protective covering of the coil insulation. 


pay you to investigate K&M Asbestos Textiles. 
Write, specifying your needs. 


STANDARD KaM ASBESTOS TEXTILES FOR THE ELECTRICAL INDUSTRY 


WOVEN ASBESTOS TAPES: Fireproof, flexible; 
specially designed for insulating wires, coils, and 
cables. Made in both ferrous and non-ferrous types. 


BRAIDED ASBESTOS TUBING: Made of asbestos 
yarn, braided into flexible tubing of various sizes. 
Used to cover wires to protect them against heat or 


Standard untreated cord of high tensile strength; 
wire inserted; and sized and waxed cords. 


ASBESTOS YARN: Used for braiding or wrapping ° 
insulation over wires and cables; as a core for re- 
sistance wire. Made in all A.S.T.M. grades. 


chemicals; as insulation for coil terminals and 
transformer leads. 


TWISTED ASBESTOS CORD: Used for tying cords in 
motors; for wire wipers; and for many other appli- 
cations where strength is required under high oper- 
ating temperatures. Made in a variety of types: 


ASBESTOS THREAD: Manufactured by treating 
asbestos yarns with special compounds to produce 
a fine, dense, strong thread with a very smooth 
surface. Used for tying-in insulated heater cords, 
wrapping fine electrical instruments and for many 
other varied manufacturing processes where high 
temperatures are present. 


We'll gladly send complete information onany K&M Asbestos Textile products upon request. 


Nature made Asbestos... Keasbey & Mattison has made it serve mankind since 1873 


KEASBEY & MATTISON 


COMPANY - AMBLER-ePENNSYLVANIA 


In Canada: atlas ASBESTOS CO., LTD., MONTREAL © TORONTO * WINNIPEG © VANCOUVER 
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MOTOROLA PUTS ITS MARVELOUS SENSICON CIRCUIT INTO THIS 


2-WAY RADIO 


YOU CAN TAKE IT ALONG ~ANYWHERE! 


° INSTALLS QUICKLY IN ANY TYPE VEHICLE 
e USE IT AS A BASE STATION 


¢ WORK IT IN WITH YOUR “HANDIE-TALKIE” 
SS eunaney saan eemon, UNITS for LIAISON WITH CREWS 


Eliminate outage, mileage, maintenance and replacement costs at the 
outset. Select Uni-Channel. It’s built to take it—the kind of a tool that 
belongs with your other gear.... 

Remember long after other communications have broken or failed, Uni- 
Channel will continue to give you trouble-free communication—and for 
good reason.... 
The unique Sensicon circuit heads the list of EIGHT revolutionary 
Motorola improvements, putting working facts back of your decision— 
117 VOLT AC VERSION with low over-all cost the final payoff for your choice. 
AS A-BASE STATION = \_ 

. REMEMBER! Motorola’s long experience in practical mobile radio 
makes Uni-Channel your best choice for day-in and day-out depend- 
ability! *Only Motorola makes the “Handie-Talkie” radiophone! 

FM 2-WAY 

RADIO , 


Motorola 


SPECIALISTS IN MOBILE RADIO FOR 20 YEARS 


4545 AUGUSTA BLVD., CHICAGO » ROGERS MAJESTIC ELECTROMICS, LTO., TORONTO, CANADA 
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TRANSFORMERS 


the choice ot leaders 
= in industry 


here’s dependability at work! 


This 2500 kva, 3 phase, 60 cycle Wagner Unit 
Substation Transformer is located in the high 
pressure division substation of the modern 
Ponca City Refinery of Continental Oil Com- 
pany. It is throat-connected by means of weather- 
proof bus duct to switchgear located in an 
adjoining building and feeds all of the electrical 
load associated with the thermal cracking units 
and delayed coking units of this refinery. A 
power interruption of only a few minutes would 
completely disrupt this important processing 
and cause a shutdown of the entire refinery. 


Wagner transformers are often found, furnishing 


dependable power, in spots where failure would 
incur great cost because they have a reputation 
for unfailing dependability—backed by sixty 
years of transformer building experience. 


Bulletin TU-181 tells the complete story of 
Wagner Power and Substation Transformers. 
Write for your copy. 


Wagner maintains 31 branch offices, located in 
principal cities, for quick, convenient engineering 
service and consultation. Call your nearest 


branch for competent advice on your next 
transformer installation. 


WAGNER ELECTRIC CORPORATION 
6456 Plymouth Ave., St. Louis 14, Mo., U.S.A. 


ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES 
AUTOMOTIVE BRAKE SYSTEMS —~ AIR AND HYDRAULIC 


BRANCHES IN 31 PRINCIPAL CITIES 
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365 industry leaders s 


fOELECTRICAL WORLD ¢ 
They live and work tn 11 


>» 


Every one wrote carefully of a unique experience — an experience gained from 
research, from experiment, from solving a routine, work-a-day problem — even 
from facing an emergency. Every one was anxious to feed his facts, his tabula- 
tions and drawings into the industry’s great “inter-com system” so that other 
industry men could quickly focus new knowledge upon their problems. Every 
author knows that contributing new knowledge to the industry is richly worth- 
while. For he, in turn, benefits from the work and writing of others. 


In this light it’s easy to see the force which Electrical World puts into 
motion. It works for technical and management progress through the swift and 
expert interchange of knowledge, from coast to coast. 


This same force applies itself to your advertising when you make your story 
useful to the man on the job. For action in the Great-Growth Industry, 
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-COM SYSTEM’ 


=" Eleetwical 


JOURNAL OF THE GREAT GROWTH INDUSTRY FOR 76 YEARS 


A McGRAW-HILL MAGAZINE 
McGRAW-HILL BUILDING, NEW YORK 18 
Or" ABC - ABP 
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WAVE 
MAKING 


—for better 
telephone 
service 


a 


At Bell Telephone Laboratories, radio scientists devised 
their latest microwave lens by copying the molecular 
action of optical lenses in focusing light. The result 
was a radically new type of lens —the array of metal 
strips shown in the illustration. Giant metal strip 
lenses are used in the new microwave link for telephone 
and television between New York and Chicago. 


The scientists went on to discover that the very same 


BELL TELEPHONE 


@ 


e 
YS 


Waves from the sound source at left are focused by the lens 
at center. In front of the lens, a moving arm (not shown) 
scans the wave field with a tiny microphone and neon lamp. 
The microphone picks up sound energy and sends it through 
amplifiers to the lamp. The lamp glows brightly where sound 
level is high, dims where it is low. This new technique pictures 
accurately the focusing effect of the lens. Similar lenses 


efficiently focus microwaves in radio relay transmission. 


type of lens could also focus sound ... thus help, too, in 
the study of sound radiation ... another field of great 
importance to your telephone system. 

The study of the basic laws of waves and vibrations 
is just another example of research which turns into 
practical telephone equipment at Bell Telephone Lab- 
oratories ... helping to bring you high value for your 
telephone dollar. 


LABORATORIES 


WORKING CONTINUALLY TO KEEP YOUR TELEPHONE 
SERVICE ONE OF TODAY'S GREATEST VALUES 





Here’s the LOW-COST way 


to HIGH oil resistance 


When insulation must have outstanding resistance to oil and grease, do 

the job the fast, inexpensive way—with Irvington No. 32 Red Enamel. 
Irvington No. 32 Red costs less to buy—costs less to use. Just brush it 
on as the finish coat, over any type of insulation treatment. It is dry 


enough to handle in half an hour—completely dry in 8 hours. 


With its dielectric strength of 800 volts per mil, the tough, adherent 


film gives a big plus in electrical protection—along with its resistance 
to oil, water, chemicals and abrasion. 


Buy enough No. 32 Red at a time to be sure it’s always on hand—you 
can store it without deterioration for long periods of time. 


Send coupon today for free sample and technical data. 


©0008 OOOH OOOH OOOO OO O0880886858888 


E Wo-28-12-51 
Send this convenient coupon now | 


Irvington 


VARNISH & INSULATOR COMPANY 
Irvington 11, New Jersey 


Irvington Varnish & Insulator Company 
6 Argyle Terrace, Irvington 11, N. J. 


oO Please send me tech- Oo I'd like a free sample 
nical data on your for testing. 
No. 32 Red Enamel. 
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After 10 years of continual high-tension-line service, LIFE-SPAN treated 
Cedar poles are as perfect as they were at the time of installation. They 
still are 100% protected against deterioration and still retain 100% of 
the LIFE-SPAN preservative. Service life-expectancy is still ahead for 
all LIFE-SPAN poles. 

A remarkable record which we at Consolidated Treating Co. are 
proud to report! We are still searching for the frst LIFE-SPAN pole to 
show decay, or signs of any deterioration after 10 years of line service. 
Our chemists are continually making repeat tests on LIFE-SPAN instal- 
lations in many parts of the country. To date, every pole tested shows 
true soundness, with years of line service still ahead. 


Once the LIFE-SPAN pole treatment is applied, Western Red Cedar 
poles simply cannot rot! 


CONSOLIDATED TREATING CO. 


MINNEAPOLIS, MINNESOTA 


Sold only by the following: 
NAUGLE POLE & TIE CORP. B. J. CARNEY & CO. 
Chicago, illinois Spokane— Minneapolis 


PAGE & HILL, INC. SCHAEFER-HITCHCOCK CO. 
Minneapolis, Minnesota Sandpoint, Idaho 


50 Church Street, New York, N.Y. Suppliers for Joslyn Mfg. & Supply Co. 
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Type EFU—First and still finest Explosion-Proof 

Fluorescent Lighting Fixture. Available 

for two 40 Watt, 48” lamps or 
ie ae Saar ae Industrialite High Mount- 
Pat. No. 2,393,202 ing Fixture—For railroad 
yards, steel mills, round 
houses—any industrial 
plant calling for a ruggediy 
built, high-mounted 

lighting fixture. 


one 


BETTER LIGHT : 
gx BIGGER 
a Ce] i fey ie) Bea west oes 


rust-resisting iron and fin- 
ished with three coats of 
baked porcelain enamel. 
Sectionalized construction 
permits easy installation, 
convenient servicing. 


Stocklite—Provides 
perfect illumination for 
shelves ond bins in 
stock rooms. 


Fewer rejections ... greater safety .. . better employee relations ... 
increased efficiency to meet defense demands—these are the immediate 
returns on an investment in good industrial lighting. 

Appleton Industrial Lighting Equipment is precision-designed to 
provide good light—the right light, without uncomfortable glare, troublesome 
contrast or shadow. Expert engineering, unequalled manufacturing 
facilities and nearly a half century of experience are combined in each 
Appleton fixture to provide maximum efficiency at minimum installation, 
service and operating expense. 

Appleton Lighting Fixtures are made to suit every industrial 
requirement—including hazardous locations—whether indoors or out. For 
the finest illuminating equipment or expert assistance on any lighting 
problem, contact Appleton—Standard for Better Lighting. 


APPLETON LIGHTING EQUIPMENT 


Sold Through Electrical Wholesalers 


APPLETON ELECTRIC COMPANY 


1705 WELLINGTON AVENUE «+ CHICAGO 13, ILLINOIS 


Branch Offices: NEW YORK, 50 Church St. ¢ DETROIT, 3049 E. Grand Blvd. « CLEVELAND, 1836 Euclid Avenue « SAN FRANCISCO, 655 Minna St. ST. LOUIS, 227 
Frisco Bldg. «© LOS ANGELES, 100 N. Santa Fe Avenue « ATLANTA, 724 Boulevard, N.E. ¢ BIRMINGHAM, 429 Brown-Marx Bidg. «© MINNEAPOLIS, 305 Fifth St., S. 
PITTSBURGH, 414 Bessemer Bidg. « BALTIMORE, 100 East Pleasant, St. e BOSTON, 10 High Street « DENVER, 1921 Blake Street « PHILADELPHIA, 1017 Cherry Street 
CINCINNATI, 626 Broadway « HOUSTON, 709 M. & M. Bidg. ¢ HAVANA, Cuba, Malecon No. 9. 
Resident Representatives: Binghamton, Dallas, indianapolis, Kansas City, Orlando, Milwaukee, New Orleans , Seattle, Portland, Ore. 
Export Representatives: International Stondard Electric Corp., 67 Broad St., New York 4, N. Y. 





CONDUIT FITTINGS « LIGHTING EQUIPMENT « OUTLET AND SWITCH BOXES + EXPLOSION-PROOF FITTINGS + REELITES 
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Another Example Steam capacity 930,000 Ib/hr, with natural circulation. 
of BEW Engineering } 


for Economy 


Since 1926, when boiler design pressures first 
entered the 1400-2500 psi range, B& W has been 
identified with this presently popular trend 

toward greater steam-cycle efficiency. This accumulative 25-year experience with 
natural circulation at the higher operating pressures helps explain why, as the 
chart shows, B&W high-pressure boilers were preferred for new generating 
capacity of approximately six million kw during 1950 alone . . . why so many 
power companies consult B& W first on high-pressure steam requirements with 
all fuels and firing methods. 

Helping America’s electric companies to keep power costs down is an 
83-year tradition with B&W .. . currently evident in such developments as 
Cyclone-firing, Pressurized Furnaces, and Gas Recirculation. You'll want to 
learn the details of these significant features as they relate to your own com- 


pany’s future requirements. The Babcock & Wilcox Company, 85 Liberty 
Street, New York 6, N. Y. 
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NO Greater Power ! icnt | NOE acter Handling! 


engines—with horsepower increases em sft, Now, even sharper turning! More 


as high as 20°. You'll enjoy the a ged comfortable steering 
right power for your job! With all , : 
their extra value, Dodge ‘‘Job-Rated”’ 
Trucks are priced with the lowest! 


e 
en ! 
We" Interiors ! Striking new, massive MORE THAN 50 BRAND-NEW 


appearance—inside and out! Lower hood IMPROVEMENTS . . . INCLUDING 
line for better visibility. Attractive two-tone wi 

cab interiors. New clear-vision instrument NEW SMOOTHER RIDE 

panel. New seat comfort. 


angle and 
easier-operating new worm-and- 
roller steering gears! You also get 
such proved features as cross-steering, 
wide front tread, short wheelbase. 


N E Ww ! EASIER LOADING 


« i 

NY Etre Quiet Brakes! ‘ NEW! EASIER BAD-WEATHER STARTING 
Another Dodge “first”! Molded, tapered cw 

Cyclebond brake lining. Practically elimi- NEW! GREATER ELECTRICAL CAPACITY 

nates squeal and grab. Extra-smooth, positive 

action. Extra-long life. Standard on trucks NEW EASIER-TO-READ INSTRUMENTS 


114-ton and up, except air brake models. NF\ 1 
' W BETTER VISIBILITY IN BAD WEATHER 


- ANOTHER DODGE EXCLUSIVE! gyrol fluid drive NEW! 
(soe ) now available on -, %-, and 1-ton models. ; MORE EFFICIENT FUEL PUMP 


| wew 
—, JOD GE TRULKS on display at your dealer's SATURDAY, FEBRUARY 10th 
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MAS MCHC Thay 
Proved Low Upkeep 


Shipped 
Assembled, 
Tested, 

and 
Adjusted 


S 


Today's 69-kv 
PACIFIC breaker 


(Style of entrance 
bushings varies 
according to cus- 
tomer's specifica- 
tion.) 


Sales Offices 
or Agencies in 


Principal Cities 


69 kv 
PACIFIC 
Type JE-42 


Compressed-Spring-Closing 


OIL CIRCUIT BREAKER 


HE FIRST Pacific 69-kv, 3-phase 

oil circuit breaker was installed in 
1906 and replaced in 1950 ... after 44 
years. 


Though today’s Pacifics bear little 
resemblance to Old No. 1, they have in 
common the same low maintenance cost 
and proved reliability ... as users’ rec- 
ords will verify. 


Contributing to this result are— 


1) Only one moving part in the tank, 
the one-piece rotary contact structure; 


5- or 8-cycle Interruption 
20-cycle Immediate Reclose 


RATINGS 
600 amp, 1,000,000 int. kva 
1200 amp, 1,500,000 int. kva 
1200 amp, 2,500,000 int. kva 
NEMA and AIEE Standard 


Above: The First Pacific 69-kv 
Circuit Breaker. Installed 1906; 
Replaced 1950. 


2) Interrupters of the bayonet type 
with sliding-shoe contacts in expulsion 
chambers—separate surfaces for arcing 
and load current—no sensitive adjust- 
ment required to fix closed position—no 
pressure adjustment during contact life; 


3) Operating current does not exceed 
11.5 amp at 125 v (use 48 v if desired); 


4) Motor-compressed-spring closing 
—easy manual recompression prevents 
shutdown if control power lost. 


Write for Catalog 550 


PACIFIC ELECTRIC 
MFG. CORPORATION 


5815 THIRD STREET, SAN FRANCISCO 24, CALIFORNIA © P. 0. BOX 419, GARY, INDI 
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“We don’t have any more needless 
fuse blows on our Air Compressor 


Fusetron@tuses 


give 10-Point Protection 


circuit since we installed 
FUSETRON dual-element FUSES” 


“Prior to the time we 


installed Fusetron fuses 


to protect the circuit feeding the 125 h.p. 


220 volt, 3 phase 


motor on our air com- 


pressor we were troubled with fuses 
blowing needlessly. 


“On an average of once every two weeks 

one of the 400 ampere, 250 volt re- 

newable fuses protecting the circuit 

would open on the starting cur- 
rent of the motor. 


7* Protect against short circuits. 


2 
3 


Protect against needless blows 
caused by harmless overloads. 


Protect against needless blows caused 
by excessive heating — lesser resistance 
results in much cooler operation. 


Provide thermal protection — for panels and 
switches against damage from heating 
due to poor contact. 


Protect motors against burnout from overloading. 
Protect motors against burnout due to single phasing. 


Give DOUBLE burnout protection to large motors — 
without extra cost. 


Make protection of small motors simple and inexpensive. 


Protect against waste of space and money — 
permit use of proper size switches and panels. 


Protect coils, transformers and solenoids against burnout. 
* Fusetron Fuses have high interrupting capac- 


ity as shown by tests af the Electrical 
Laboratories of New York City in December 1947. 


February 12, 


“About May of 1947 we replac- 
ed the fuses with 400 ampere 
Fusetron fuses. Since then 
we have not had the circuit 
down once because of a 


needless blow.” 


Leon C. England. 


Chief Electrician 
Link Belt Company 
Indianapolis, Ind. 


TRUSTWORTHY NAMES IN 
ELECTRICAL PROTECTION 


b BUSS 


N 
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on the Facts 
Don't risk losses in your plant 


One destroyed panel or switch, 
One burned out solenoid— 
May cost you more than replacing every ordinary fuse 
with a FUSETRON dual-element fuse. 
But, simply knowing that FUSETRON fuses do save 
money is knowledge — but it isn’t action. 

By passing the word along that all purchase and 
~% _ stock records should call for FUSETRON dual- 
~~ _—_ element fuses, you have action that begets money 


at 


What is 
the FUSETRON 
Dual-Element FUSE? © 


A fuse link combined with a 
thermal cutout—the result, a fuse 
with tremendous time-lag and 
much less electrical resistance. 


They have the same degree of Under- 
writers’ Laboratories approval for both 
motor-running and circuit protection as 
the most expensive devices made. 


Made to the same dimensions as ordinary 
fuses, FUSETRON Fuses fit all standard fuse 
holders. 


Bussmann Mfg. Co., University at Jefferson 
St. Louis 7, Mo. (Division McGraw Electric Co.) 
Obtainable in all sizes from Ye to Please send me complete facts about FUSETRON 


ampere, both 250 and 600 volt types. Also in Dual-Element FUSES. 
plug types for 125 volt circuits. 


Name____ 


i chtencictinn 


Their cost is surprisingly low. ; 
Company——__ 
Address. 


(FUSETRON is a trade mark of the Bussmann ee 
Mfg. Co., Division of McGraw Gectric Co.) 
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The three 5,000 KVA Uptegraff Power 
Transformers shown above, serving an 
industrial plant in West Virginia, are 
33,000 volt, 60 cycle, single phase, 
oil-immersed, self-cooled units. 
Uptegraff offers a complete line of 


transformers for indoor or outdoor 


service, with sizes from 1/10 to 10,000 
KVA. Types include: Power, Distribu- 
tion (both dry type and liquid cooled), 
Instrument and Specialty. 

We can quickly meet your needs 
with dependable transformers designed 


and built to your specifications. 


SCOTTDALE, 
PENNSYLVANIA 


R. E. UPTEGRAFF MANUFACTURING CO. 
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Boer 


@ Some mighty big forgings are being made at the 
Homestead District Works of United States Steel 
Company. It’s a common sight to see forgings of 
various designs and sizes weighing approximately 
300,000 pounds. But despite their size, the quality 
is comparable to smaller forgings that are much 
easier to work and handle. 

Here are some reasons: We make our own steel; 
and every step is controlled by United States Steel 
metallurgists. The ingots are forged in our own 
shop, on our own presses, by men who have had 
long experience in forging. Skilled machinists rough 
or finish machine every forging. And they have 
excellent turning, boring and planing equipment 
to do it. 

The combination of these things—the steel, the 
men, the equipment—is your best assurance of 
quality forgings, produced in accordance with your 
requirements. 

Just give us a chance to quote on your heavy 
forging requirements. Deliveries are prompt. 


UNITED STATES STEEL COMPANY, PITTSBURGH + COLUMBIA STEEL COMPANY, SAN FRANCISCO 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


Commercial Forgings 
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Scale Model 69 KV Distribution Bus — Consolidated Edison Company 


Artist’s Conception Grand Coulee Pump Bus 
Each bus feeds 2—75,000 Horse Power Synchronous 
Pumping Motors 











aU 


AMPERE RATINGS to 7000 Amperes 


VOLTAGE RATINGS 5000 ZZ 69,000 Volts 


72, over 


IN STAL LATION S Generators, andiers Distribution ies 


4 
cre 
onal inve est 


Write for I-T-E Catalog 10147 for complete in- 
formation on uses, construction and installation 
of I-T-E Isolated Phase Bus Structures, as well 
as convenient data and suggestions for planning 
a bus layout. Or ask your local I-T-E represen- 
tative for information. He will be glad to help 
you. 





Tus INGERSOLL-RAND Class HT 
pump No. 7C was installed in 1938 in the Windsor 
Station. Windsor Station is owned jointly by 
The Ohio Power Company (American Gas and 
Electric System) and the West Penn Power 
Company. Since that time the pump has chalked 
up a service record of 82,659* hours of opera- 
tion — pumping rated capacity of 1025 gom to 
approximately 1900 psi discharge pressurs from 
suction conditions of 415 psi and 380° F. 

It has never been opened for inspection. 

This is one of six I-R high-pressure boiler- 
feed pumps at the Windsor Station. The others 
are giving fine performance also. Four of these 
were installed in 1941. Here are their records*: 


Pump No.7D_ 60,277 Hours 
Pump No. 8A 53,880 Hours 
Pump No. 8B 56,357 Hours 
Pump No. 8C 65,063 Hours 
Pump No. 8D 37,049 Hours 


Hours of operation up to October 1, 1950 


COMPRESSORS + AIR AND ELECTRIC TOOLS + ROCK DRILLS + TURBO BLOWERS 
CONDENSERS +  CENTRIFUGALPUMPS + DIESEL AND GAS ENGINES 


Here’s why performance records 


like this are routine for 
I-R boiler-feed pumps 


This kind of dependability doesn’t “just happen”! 


It’s the end result of the extra care and preci- 
sion, and the many years of experience that go 
into every step of Ingersoll-Rand pump manufac- 
ture — from selection of raw materials to final 
acceptance tests. 


And it’s here—on the job in leading power 
plants throughout the Nation — that I-R boiler- 
feed pumps have repeatedly proved their superi- 
ority for continuous, trouble-free, high-pressure 
service. 


Whatever your boiler-feed application, there’s 
an Ingersoll-Rand pump that’s right for the job — 
a pump you can install with complete confidence 
in its sustained, high-efficiency performance. Your 
nearest I-R representative will be glad to give you 
complete information. 


FR| Ingersoll-Rand 


CAMERON PUMP DIVISION 569-10 
11 BROADWAY, NEW YORK 4, N. Y. 
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Modern as tomorrow! 


New Wheeler RLM “Industri-Line” 
Slimline Fixtures 


An outstanding, progressive step in Industrial Lighting! Wheeler Engineers have built 
into these newly-designed line of units 6 Better-Value Features. For greater value, greater 
efficiency, insist on Wheeler R.L.M. Slimline Fixtures! 


s 
z 
* 
¥ 
= 


High Output: gives more light per foot of lamp 


- Individual or Continuous Mounting: extremely 
length. 


simple mounting operation. 


One-piece Top Channels: inade of heavy 
gauge steel. Finished porcelain 
enamel (recommended where excessive mois- 
ture conditions exist) or baked synthetic 


Latest'G. E. Turret Type Lampholders (depress- 
able): for single pin contact, making lamp 
insertion and removal easy. 


in either 


Reflectors in Sections: for greater ease in 
handling, each unit furnished with two open- 
end or closed-end porcelain enamel reflectors. © 


* 


enamel. 


Designed for use with two and three T-12 
Slimline Single-Pin Lamps: Instant starting. 


Get complete details from Wheeler Reflector Company, 
275 Congress Street, Boston 10, Massachusetts. 


REFLECTORS 


“SKILLED LIGHTING” 


Distributed Exclusively 


Through Electrical Wholesalers 


MADE BY SPECIALISTS IN EQUIPMENT SINCE 1881 





Today isthe time io Sell 
a Customer! 
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..and PROFITABLE, too 


For remote or local control. . . 
positive, speedy, safe, depend- 
able opening and closing all 
types of valves, and automatic 
operation of doors, ventilators, 
damper controls, etc., equip 
with LimiTorque. Can be ac- 
tuated by any available power 
source . . . electricity, water, 
steam, gas, air, etc. Your valve 
manufacturer can supply them. 


the man 
interested. 

in REMOTE, 

VALVE OPERATION 


This new Catalog L-50 tells all about LimiTorque Con- 
trols . . . describes the various types and shows many 
of the outstanding installations. It is a dependable 
guide to planning new constructions or modernizing 
older ones . . . a veritable treatise on motorized valve 

Three cir actuated LimiTerque Automatic Controls operating High Pressure Beiler operation. For your copy write today, but use your 
Feed Volves at a large, modern power generating station. Business Letterhead, please. 


PCE LS Works. INC. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


NEW YORK + PITTSBURGH + CHICAGO + HOUSTON 
1N CANADA: WILLLAM AND J. G. GREEY LIMITED, TORONTO 


utes 


ee ng 


Toler tie1-|Mel-t-le Maem) lem Cts te) 
LimiTorque Valve Controls 


ELECTRICAL WORLD @ February 12, 1951 





you can 6E SURE.. i¢ 115 


Westinghouse B. 
— 


i 


PR earner ee ee one oe aaa 


IDEAL eee for Indoor Network Service 


Safe and clean, the Westinghouse Ventilated Dry- 
Type “ASL” Transformer approaches perfection for 
iadoor network service. Air-cooled, it has no liquids 
to filter or maintain. It is the most economical indoor 
tfansformer to install, because it meets Underwriters’ 
code requirements without a vault. 


No matter what type of network system you 

plan, or what your installation problems may 

be, Westinghouse can help you keep costs down 
. now... and in the future. 


HERE’S WHY: 


Now-—tThere is a Westinghouse Network Trans- 
former specifically designed to answer each of your 
network problems. In addition to “ASL” VENTILATED 
DRyY-TYPES, there are SEALED DRY-TYPES, the safest 
transformers ever built; LIQUID-FILLED (oil or 
Inerteen®), most economical for general use; and 
TYPE “S”, pole-mounted to bring network advantages 
to less dense areas. Standardized construction provides 
lower initial cost and lower installed cost, too. 
Special hook-up problems are eliminated. 


70 


And in the Future —yYears of leadership in the 
design and construction of network transformers 
show in the high quality and maintenance-free oper- 
ation of Westinghouse Transformers. In addition, our 
complete facilities ...engineers and calculating boards 
... are available to help you with your network plan- 
ning, to make future expansion more economical. 


Ask your Westinghouse representative for further 
information, or write for Booklets B-4028 and 
B-4002-A. Westinghouse Electric Corporation, P.O. 
Box 868, Pittsburgh 30, Pennsylvania. J-70360 


ESR te ta 8) 
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“,eeand George 
had to drive 8 miles” 


It was Sunday afternoon—and raining 
cats and dogs. The phone rang. It was 
Mrs. Gilbert from Fairlawn, a new sub- 
division about eight miles from town . . . 
She had just spilled some hot grease on 
her brand new Electric Stove—and the 
whole thing had short-circuited . |. And 
her guests were due to arrive in two 
hours! ...So George hauled out the 
truck—and in half an hour he was at 
Mrs. Gilbert's . . . It was the same old 
story—somebody in order to save a few 
pennies had used an electrical insula- 
tion that was not grease-proof. 


As electric kitchen is wonderful — 
when it’s working. But, let the insula- 
tion short out and failure is complete. 


That’s why America’s leading manu- 
facturers of home appliances use BH 
Special Treated Fiberglas Sleeving at 
every critical insulation point . . . like 
the unit leads for an electric range, or 
the leads to the clock mechanism of a 
toaster. 


BH Special Treated Fiberglas Sleev- 
ing is the same high heat insulation 
that protects electrical equipment for 
industry. Consider these safety factors: 
withstands temperatures up to 1200° F 
without stiffening or cracking—com- 
bustion resistance— freedom from 
crystallization at -67° F. 


Here is insulation that spreads readily 
over knobs and terminals, and doesn’t 
ravel or fray when cut to lengths. Ex- 
treme flexibility plus tubular shape 
means easy handling, faster production. 


BH Special Treated Fiberglas Sleev- 
ings are only a branch of the BH Insu- 
lation Family. There are many others. 
We'll be glad to send you testing 
samples if you'll tell us your require- 
ments—write today! 


Address Dept. W-2 
Bentley, Harris Manufacturing Co. 
Conshohocken, Pa. 


SRN" RRR CIES RE A ostyc. O 


*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U.S. Pat. No. 2393530). ‘‘Fiberglas’”’ is Reg. TM of Owens-Corning Fiberglas Corp 
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YOU MAKE SALES RECORQS wit 


! pays bigger than ever to back 

Sylvania in 1951 because this year 
Sylvania backs you up .. . bigger than 
ever! 


Wholesalers, utilities, retailers, elec- 
trical contractors . . . everybody benefits 
by Sylvania’s greatest of all advertising 
programs. 


Look att National M te ad 
that will appear in Time, Newsweek, 
Business Week. These dramatic full 
pages will tell millions of prospects 
everywhere about long-life Sylvania 
Fluorescent Tubes... and the most chal- 
lenging lighting offer ever made. 


Complete Electrical Contractors’ 
Campaign 


Electrical Contractors are also 

receiving full cooperation 

through a complete and care- 

fully planned ‘campaign. Be- BECeen ne 
inning with a striking, newly 

naan seal to identify Syl- CO a TG ieh 

vania qualified lighting con- 

tractors, the program includes 

FREE newspaper ad mats... 

publicity releases . .. complete 

mailing campaigns. These 

mailing campaigns consist of 

three cooperative mailings 

that Sylvania makes for individual contractors to their 

various types of prospects. 


Also included is a 44-page booklet on “How to Sell a 
Fluorescent Lighting Installation.” Complete with photo- 
graphs, drawings and layout suggestions... it will be a 
“bible” for contractors. 


SYLVANTA 


LIGHT BULBS; FLUORESCENT TUBES, FIXTURES, SIGH TUBING, WIRING DEVICES. RADIO TUBES. TELEVISION 
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SVLVAMA- Heres Why and How ¢ 


ee aye! aes = as au a sap 


aes 


er advertising and sales promotion programs Purchasing rae 
Bigs also boost your Sylvania Incandescent Light-Bulb sales this 
year! are also being re- 


minded about the 
Large-space ads are planned for Good Housekeeping, Look, money-saving facts 
Better Homes and Gardens, and McCall's Magazine. of Sylvania Fluo- 
rescent Tubes by a 
And, Sylvania’s unique light-bulb promotion premium .. . the unique mailing pro- 
amazing all-purpose shears... is one of the most popular items gram. Week after 
ever offered. These quality shears are for garden, household or week, these clever, 
kitchen. A bargain at $1.29, they’re practically a give-away at eye-catching cards are being mailed... 
only 50¢ plus the outside carton of a Sylvania 4-Pack. making ripe prospects that are yours for 
. ; the picking. 
Plenty of colorful, point-of-sale display material backs up this 
great shears offer, too. Dealers get striking Window Cards, Coun- 
ter Cards, Streamers. . . all FREE. 


Top Executives, 
Big Weekly TV Show too, are on Sylvania’s 


mailing list. A com- 
pelling, personal-letter 
campaign to leaders in 
business tells about 
Sylvania’s leadership 
in lighting. 


Continually selling all Sylvania products, 
premiums, and services is the big nation- 
wide TV program “Beat the Clock.” Bud 
Collyer is the star of this hilarious quiz 
show heard and seen nationally every 
week on your CBS-TV station. 

So, for record sales in the coming year, re- 

solve now to keep pushing Sylvania. For 


full details about any product or program, 
contact your local Sylvania Lighting Divi- 
sion sales office, or address: 

Sylvania Electric Products Inc., Dept. L-7102 
1740 Broadway, New York 19, N. Y. 


PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; PHOTOLAMPS. TELEVISION SETS 
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You can do @ lof 


Jenkins Bros. also make Diamond Seal 
Friction and Rubber Tapes which meet 
both ASTM and Feceral Specifications. 


Come what may, veteran linemen and 
electricians know they can depend on 
Gold Seal. It tapes up tight and makes a 
longer lasting bond. Reason? Produc- 
tion is laboratory-controlled by Jenkins 
Bros. 

That's why the fresh, tacky feel of Gold 
Seal will not dry out. Why roll after roll 
tears evenly, quickly, without raveling at 
the edges. Why, in short, Gold Seal goes 


further — there's less waste. 


FRICTION and 


Ask your supplier, next time, for Gold 
Seal Tape. Try it on your toughest jobs. 
See if it doesn’t help you produce better- 
taped joints, and more joints per roll. 
See if you don’t agree that Gold Seal is 
tops in tape! 

In single rolls and handy 10-roll con- 
tainers. Each roll cellophane-wrapped 
to keep it factory-fresh. Jenkins Bros. 
(Rubber Division), 100 Park Ave., New 
York 17, N. Y. 


RUBBER TAPES 
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You always find the EXACTLY RIGHT 


TERMINAL—in the Complete line 


Shown above, at center, is one of the various Multi-Slit Tapered Sleeve lugs in the Penn-Union catalog. 
You'll also find E-Z lugs with Post;and-Nut, Vi-tite, Multifit, and numerous clamp types. These pictures can 
merely suggest the variety. 


Below are shown Thread-On, Shrink-Fit and screw types, soldering lugs, a wide selection of sheet 
metal terminals, etc. Penn-Union makes the terminal you need. 


Also, Tee Connectors; Cable Taps; Straight, Parallel, Elbow and Cross Connectors; Bus 
Supports, Clamps, Spacers; Grounding Clamps; Service Connectors, etc. 


Penn-Union fittings are the choice of leading users, who have found that if Penn- 
Union made it, it’s dependable—mechanically and electrically. 


Sold by Leading Wholesalers 
PENN-UNION ELECTRIC CORPORATION 


Erie, Pa. 


Canada: Dominion Cutout Company, Ltd. 
250 Richmond St. West, Toronto 


of Conductor Fittings wel 
, | 


PENN-UNION 


—~ 
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Service demands required a 
distribution system with tie 
connections to assure Conti- 
nuity of power under emer- 
gency conditions. This com- 
plicated selection of proper 
breaker sizes, relay settings 
and tie line locations. 


ALLIS- 


Pioneers in Load Ratio 


THE ANSWER: 


Several possible sy 

any of which would meet 
requirements, 

on the calculating b 
analysis, This ter- 
nined selection of the prop- 
er relay settings, transformer 
and breaker sizes. 





ly) ar 





Pere om tir) eee 
Replaces Guessw 
UE a ay 


PECIFIC, DEFINITE ANSWERS — not estimates — 


were urgently required when a prominent mid- , 


western manufacturer was suddenly faced with a 
major expansion problem involving his complicated 
distribution system. Allis-Chalmers was called in. 


A-C engineers carefully examined the requirements 


«.. then set up the existing system — plus the pro- 
posed expansion — on a calculating board. Load 
currents and voltage regulation at critical points as 
well as short-circuit magnitudes and proper relay set- 
tings were determined. Guess work was eliminated 
— facts replaced estimates! The solution was com: 
pletely satisfactory ... so satisfactory that more and 





et ey 


Control — Originators of */8% Step Regulation 


more Allis-Chalmers Substations are being added as 
the plant expands. 


Call in A-C at the Basic Planning Stage, 


Allis-Chalmers engineering experience, backed up by 
calculating board studies where necessary, can help 


in solving your distribution problem. And the time to 
call on this experience is during basic planning, early 
enough for sound equipment recommendations, An 
A-C representative is ready to go to work with you at 
your convenience. Get in touch with him at your 
nearby A-C Sales Office, or write direct. 


ALLIS-CHALMERS, 932A SO. 70 ST. 
MILWAUKEE, WIS. 


Aye 


Cea aPC 8) 


A-2938 


PLUS LOCATION PROBLEM: SEND FOR LITERATURE: 





Space limitations made a 
roof location necessary . . . 
but oil and non-inflammable 
liquid filled transformers 


were ruled out. No other 
type was available. A-C de- 
signed and built outdoor 
dry-type substations — the 
first of this kind. 


Bulletin 11B6285A, “How 
Power at Load Centers Pays 
Off!”, bulletin 11B6325B, 
“Check List to Simplify 
Unit Substation Planning,” 
bulletin 11B6895, “Plan. 
ning and Engineering Guide- 
book for LCS Unit Sub- 
stations,” 





AN INSULATOR 


If conventional transmission insulators gave no trouble, there’d 
be no need for a better insulator design. But the fact is that a pin- 
type transmission insulator is a device which leaves considerable 
to be desired in the way of mechanical and electrical performance. 


If you think that pin-type transmission insulators on your sys- 
tems are serving ‘‘about as well as could be expected,”’ you owe it 
to your company to take a good long careful look at your own 
maintenance records. We bet you'll find that the total annual cost 


for pin-type insulator replacements adds up to a mighty impor- 
tant piece of money. 


The success of the Lapp Line Post insulator is built squarely on the 
fact that so many conventional pin-type insulators do fail, and the 
fact that use of this better insulator does cut maintenance cost in 


insulator replacements to a small fraction of that for conventional 
insulators. 


We invite you to consider Lapp Line Posts as your transmission 
insulator standard—on this straight dollars-and-cents basis. 


LAPP INSULATOR COMPANY INC., LEROY, NEW YORK 
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IN TEST FIGURES 


Continuous testing to rigid standards proves 
without doubt that Anhydrex insulation will not 
absorb more than 20 mg. of water per square 
inch of exposed surface. Rarely does the figure 
climb that high. After one day’s immersion in 
water at 70°C. (158°F.) Anhydrex has a dielec- 
tric constant that will not exceed 3.2. Its increase 
in capacitance between one and eight days’ im- 
mersion at 70°C. will not exceed 3.5% for insu- 
lation thicknesses greater than 4/64”, or 5% for 
thicknesses of 4/64” and less. 


IN SERVICE RECORDS 


Reports from the field, which indicate that no 
ANHYDREX Cable has ever failed due to water 
absorption, include this account: An eastern city 
known for its bad water conditions installed nearly 
10,000 ft. of ANHYDREX Cable in its municipal 
signal and communications systems. During ten 
years’ service the cables had no trouble whatso- 
ever, although ducts and manholes there are near- 
ly always full of water and metallic cables used in 
the same installations had proved inadequate. 
ANHYDREX Cable that was buried directly in 
the ground came through with the same trouble- © 
free service, and portions of cables exposed above 
earth suffered no deterioration. 


Neoprene-jacketed ANHYDREX Cables need no additional coverings. They cut 
down weight, diameter and cost. You can use them underground, overhead, or in 
ducts without fear of water and moisture, soil acids and alkalies and weather- 
ing. Specify them with confidence for transmission and distribution systems, sig- 
nal and communication circuits, street, airport and park lighting. 


SIMPLEX 


ANHYDREX 


SIMPLEX WIRE & CABLE CO., 79 SIDNEY ST., CAMBRIDGE 39, MASS 
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Above: Linemen tie in the newest Westing- 
house “CSP” Transformer to go on the 
Ohio Edison system. It’s the 1,000,001ist 
“CSP” Distribution Transformer to come 
off the Westinghouse production line. 


Inset: The first Westinghouse “CSP” 
Transformer, installed by Ohio Edison in 
November, 1933. On Route 8 North of 
Akron, Ohio, it’s still giving depend-hle 
service today. 
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Westinghouse 


RE A MY ee Gh ham ese eH So RE LO A A NT NE A NR SS RE SN TS SS CO GD SE ET MS MS oe SS me a RR RR 


SEVENTEEN YEARS 


Proof enough for one customer 


Back in 1933, Westinghouse delivered the first of a new type of 
distribution transformer to Ohio Edison . . . the “CSP” (Com- 
pletely Self-Protecting) Transformer. Today, seventeen years later, 
it’s still in service. For a “CSP”? Transformer, this record is not 
unusual, . 

Ohio Edison has standardized on the completely self-protecting 
type of transformer and in line with this policy, Westinghouse 
“CSP” number 1,000,001 has been installed on the Ohio Edison 
System. 

Such performance establishes beyond doubt that “CSP” Trans- 
formers offer long-range dependability plus savings in operating 
costs. It’s easy for you to prove for yourself that ““CSP”’ Transform- 
ers, with both thermal and lightning protection built in, can cut 
distribution costs for you . . . are economical to install .. . inex- 
pensive to maintain. Ask your Westinghouse representative for a 
copy of B-4247B, “TRANSFORMER COSTS . . . and their relation 
to PROFITS”. Or write Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pennsylvania. 


J-70567 
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Exide -Manchex BATTERIES 


South Carolina Electric & Gas Company for positive switchgear ope rati on 


In Exide-Manchex Batteries you get ALL the qualities that 


add up to dependable performance, long battery life, maximum 
economy. They give you: 


POSITIVE OPERATION. Energy is delivered at high or low rates, providing 
dependable performance at ample voltage with no switching failures. 


INSTANTANEOUS POWER, capable of discharging at high rates for 
switchgear operation and providing adequate reserve power for the depend- 
_able performance of all other control circuits and also emergency lighting. 


LOW OPERATING COST. Extremely low internal resistance. Power required 
to keep battery floated and fully charged ranges between 0.25% and 
1.0% of the 8 hour discharge rate in amperes. 


‘Teles Electric Company of Missouri LOW MAINTENANCE AND REPAIR COSTS. Water required about. twice 


a year. No change of chemical solution needed during life of battery. 
Repair costs negligible. 


UNUSUALLY LONG LIFE, due to sturdy construction; the famous man- 


chester positive plate; a combination of specially treated wood and plastic 
separators; and many other exclusive features. 


GREATER CAPACITY in a given amount of space, avoids overcrowding 
of equipment. 


These and other features combine to make Exide-Manchex the best buy 
for all central and substation battery services. 


THE ELECTRIC STORAGE BATTERY TOMPANY, Philadelphia 32 
Exide Batteries of Canada, Limited, Toronto 


“Exide” and “‘Manchex” Reg. Trade-marks U.S. Pat. Of. 


Public Service Company of New Hampshire 1888... DEPENDABLE BATTERIES FOR 63 YEARS 6a 1958 


You get all these trouble-free construction features in EXIDE-MANCHEX BATTERIES 


The exclusive, long-life manchester 
positive plate. 


Heavy terminal posts with copper in- 
serts for extra conductivity for instant 
Latest development in molded glass nigh Gechenge. Plastic spacers for plate alignment. 
jars for compact installation. 


Slotted plastic separators, impervious 
to chemical and electrical reaction. 
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BURNDY POWER Sweng bolts, prop- Slots between bolts pro- 


erly placed for high 


vide independent hi 
CONNECTORS pressure contact. pressure enutte 


oreas. 
Safeguarding the service 


continuity of your system is an 
important job and one 

that starts at the point of 
connection in the substation. 


Burndy Power Connectors 

are engineered completely to meet 

all the requirements of 

substation service. The 

Burndy line is complete— y = 

over 140 standard types eg in eee oe 
can be supplied for your Sea —“—- 
connection needs on cable, tube, bar 

and special shapes—on copper 

and aluminum conductors. 


Write for Catalog 50, or for 
prompt personal assistance ask 
for the Burndy Representative. 


ib eee >> J Bolts built to withstand Oval recesses in bolt 


stress—avoid stress cor- lugs and oval-shank 


POWER CONNECTOR s rosion, season-cracking. bolts permit easy, sin- 


gle-wrench installation. 


31 Burndy , New York 54, N.Y. © Western Branch: Vernon 58, Calif. © Burndy Canada Ltd., Toronto 8, Ontario 
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EXPOSED WIRING 


UNDER COVER 
ed 


For safety’s sake, put long runs of exposed 
wiring under a steel cover . . . quickly .. . 
easily . . . with National Electric 4 x 4 
WIREWA. This ready-made raceway pro- 
vides practically the same convenience 
and accessibility of an exposed wiring 
system—PLUS ... 


® Safe, permanent protection. 

® Accessibility . . . Wiring changes 
made easily. 

€ Plenty of room... 16 sq. inches 
of WIREWA for wire fills and tap- 
offs. 

® Multiple KO's for conduit take-offs 
on two sides. 

® Ease of installation . . . Sections 
securely joined by hinged cou- 
plings . . . Fittings for every re- 
quirement. 

®Low maintenance ... Simple to 
re-route and extend... 100% 
salvable. 

® Listed by Underwriters’ Labora- 
tories, Inc. 


The booklet “A Wirewa You'll Like”’ illus- 
trates all fittings and contains installation 
data. We'll gladly send you a copy. 


ii 
Lu National Electric 


NATIONAL 
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Electrical World 


A Different “IF” 


“Utilities Will Sell in ’51 If—.” This is the 
title of a news story the reader will see when he 
turns a couple of pages of this issue of Electri- 
cal World. 


survey of power company sales heads on their 


The story reports the results of a 


plans for 1951. The whole story is summed up 
in the title. The “if” in it is plain to every- 


one—availability of goods to sell. 


But the “if” is not the same for lighting as 
for other utility sales activities. True enough, 
fixtures, ballasts, wire, and other materials are 
already in tight supply, which will get tighter. 
And possibly the ordinary buyer will find, soon 
or late, that for him the supply has dried up 
entirely. But this need not, should not, stop the 
utility from selling lighting. There still will be 
a considerable volume of lighting equipment 
produced for industrial and numerous other 
applications designated as essential. For most 
value from them, these applications must be 
planned lighting, and planned lighting as such 
has to be sold. 


As respects the lighting market other than in 
applications designated as essential, there is no 
More 


in lighting than in any other service of electric- 


reason for slowing-up of sales activity. 


ity, the user buys the service itself rather than 
the equipment adjunct to it. In terms of light 
it makes no difference to the user what the fix- 
tures and equipment are made of so long as he 
gets what he wants in light. And light he can 


have in abundance—here is where the “if” 


appears. 
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Feil ok mas 


in Lighting Sales 


To limit 
the area of speculation regarding new ideas 


The “if” covers a lot of territory. 


consider only some already in use but not yet 
widely applied, the ceiling lighted over-all, the 
low-brightness fluorescent lamp, the combina- 
tion incandescent-fluorescent unit that needs no 
copper and iron ballast. How fast and how far 
may these and like developments be carried? 
How quickly will they be mobilized for more 
and better lighting? 


But the biggest thing the “if” covers is what 

| will be the disposition of the utilities in respect 
to lighting sales activity. All up-and-coming 
utility sales departments now have competent 
men trained in selling and designing planned 
lighting installations. There will be no shortage 
of what these men have to sell, which is lighting, 
per se. Neither is there likely to be any short- 
age of lamps and tubes, which were continuously 


available through the war years, 1942-1945. 


A service and the means to supply it, that is 
what the utilities have always had to sell to the 
lighting market. They have it now as material 
shortages develop. . They still will have it if and 
when shortages become much more acute. ‘They 
will have it because of accelerated developments 
in the lighting art, because of ingenious adapta- 
tions and substitutions in equipment and fixture 
materials, and because of closer integration of 
light and architecture. But mostly they will 
have it because they keep on selling—if they do. 
That is the different “if” that distinguishes light- 
ing from other utility sales activities. 





Justification for Small Plants? 


There is always a degree of justification for small- 
size generating units and stations, but it is a question 
whether many such recent choices could stand up eco- 
Admittedly 
there are isolated small systems too far away or too far 


nomically against alternative possibilities. 


apart to make transmission ties together or to a lump 
source an attractive alternative. At least so it was thought 
until government power smiled at such economic deter- 
in certain areas. There 
are municipals jealous of their prerogatives and unwilling 


rents and built the lines anyhow 


to risk the political hazard of a friendly tie with a com- 
petent utility neighbor. And of course, there are some 
well-spread power company systems that are finding 
justification for comparatively small units in fringe areas 
but most of these are internal combustion or gas turbine 
plants. 

Facts are these, taken from Electrical World’s recent 
statistical issue. Power companies report 22,228,505 kw 
of steam generating capacity additions in 1950-53 inclu- 
Of this about 1% (actually 206,575 kw) will be 
in units of less than 20,000 kw. There are 25 items in 


sive. 


this total. Among the municipals, cooperatives, public 
utility districts, etc. there is much more tendency to cling 
to small units. Of the 4,030,000 kw they will have installed 
in the present four-year period some 580,500 kw will be 
in 63 steam units smaller than 20.000 kw. 

It is axiomatic that small plants cost more per kw than 
large—not merely a little more but a lot more, at times 
double or more. Some of these tiny plants will cost 
upwards of $300 per kw; quite a few moderate-sized and 
large plants are still going in as low as $135. Now $165 
per kw will buy a good many miles of transinission. The 
point is not necessarily to substitute transmission invest- 
ment for station investment but to get access to the 
lower-cost higher-efficiency plants. Nor is it necessary 
to fear sacrifice of autonomy or risk of absorption in 
interconnection. In fact, the recent authorization of Elec- 
tric Energy. Inc, is assurance that independence can be 
preserved along with economical application of the power 
plant dollar—hboth initially and hourly. 

Statistics therefore imply that there are too many small. 
expensive plants being built and contemplated. Overall 
economy dictates that more of the kilowatts be pooled. 


Long-term Testing 


Early watthour meters. we now realize, had several 
elements of design that made sustained accuracy some- 
thing that had to be retrieved from time to time by adjust- 
ment. That was certainly true of the first of the com- 
mutator-type de meters. Those circumstances prompted 
the fixing of frequent testing requirements by the regula- 
tory authorities of the era. The meters had to be tested 
by the manufacturers when they fabricated them and by 
the utilities as they were received. as they were scheduled 
for installation out of stock and immediately after installa- 


86 


Thereafter the intervals were often months rather 
than years. 


tion. 


All the regulatory requirements since then have been 
modified in the direction of greater liberality, but it is 
quite safe to assert that it has been a paring process 
anchored to those early stringent requirements. The nib- 
bling and whittling have been predicated on the assumed 
necessity for preserving several of the early dicta whether 
they hold today or not. 

It is time to take a wholly new look at meter accuracy 
and meter testing. In fact it is almost justifiable to raise 
the question whether the ultimate goal should not be 
omission of any utility tests (except sampling and check 
tests) until the meter has seen 15 or 20 years of normal 
service. The art may be approaching that ideal stage. 
How near it may be to it at present is what counts. 

Could it not be established that meter designs have 
progressed far toward reliability and permanence of char- 
acteristics and adjustments? That they are packed and 
shipped so as to arrive at the utility meter shop and the 
customer’s service entrance essentially unchanged? That 
little (except in identifiable instances) happens to affect 
a watthour meter in service? 

If these facts could be established for modern watthour 
meters the attitude of regulatory bodies toward test 
periods should be to acknowledge the unique technical 
proficiency of the metering art today and forget the 
factors that ruled in the early days. These advances have 
been so noteworthy that they should have at least as much 
standing as a possible prospective shortage of meter 
testers. The latter could be transitory, the other is basic. 


Infrared for Surface Cookery 


When you light a gas burner, the heat is there, 
instantly. You can see the flame. With an electric range, 
you have to wait a few seconds after the unit is turned 
on for the heat to become apparent in a visible glow. We 
never heard of this difference being brought up as a 
serious objection to electric cooking, but it has been 
mentioned as a small difficulty in selling to the less 
informed. 

If this difference between flame and flameless cookery 
has any substance as a sales obstacle, then it will be 
eliminated by a new type surface cooking unit recently 
announced. With this new unit one will see the “heat” 
as soon as the switch is turned on. 

The new cooking device is a 1,250-watt infrared lamp, 
especially designed for such use. The bulb, made of a new 
heat-resistant glass, has a flat top on which the cooking 
vessel is set. The lamp is intended both for original 
equipment and for replacement. It is not yet on the 
market but is expected to be available soon. 

It will be interesting to observe how well the service 
performance of the new cooking unit bears out the claims 
of advantages made for it, and to see whether or not it 
will replace older types to any extent. 
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The Electrical Week 


IN WASHINGTON — Defense Power Administra- 
tion (DPA) in the Department of Interior has been 
changed to Defense Electric Power Administration 
(Depa) (p 89) ... And Depa issued its first formal 
orders to electric utilities Jan. 29, calling for reports 
on proposed use of scarce materials (p 89) .. . Secre- 
tary of Interior Oscar L. Chapman has ordered that 
immediate steps be taken for construction of the pro- 
posed interconnection between Pacific Northwest and 
California power pools (p 89) ... A $1,139 million 
program for construction by Reclamation of 10 dams 
on the upper Colorado River and its tributaries has 
been unveiled by Department of Interior planners 
(p 90) ... Chapman approved a contract Jan. 30 call- 
ing for power to be “wheeled” from Reclamation’s 
Canyon Ferry Dam in Montana over Montana Power 
Co lines (p 90) ... And although mobilization has 
already begun to punish appliance dealers, the worst 
is yet to come (p 93). 

ELSEWHERE —Selling plans of electric utilities 
for 1951 are ambitious according to comparative sales 
promotion expenditures contemplated, but all plans, 
of course, are contingent on conditions developing 
through the year (p 88) . . . NRECA at its recent 
Cleveland convention asked that REA allocate scarce 
materials to co-op systems (p 91) . .. The utilities 
must work together to improve public relations ac- 
cording to Pressly H. McCance, president of Duquesne 
Light Co, at the winter meeting of a PEA group at 
Pittsburgh (p 92) ... And output set its first high 
record for the year with a total of 7,099,385,000 kwhr 
in the week ended Feb. 3 (p 95). 


Capacity of central stations in the United States at the 
end of 1950 was 68,500,846 kw, a net increase of 
5,834,275 kw over the 62,666,571 kw of the year before. 
The 1950 total consists of 48,942,903 kw in steam, 17,- 
662,582 kw in hydro, and ,1,895,091 kw in internal 
combustion. Retirements during 1950 were minor. 


An official of the Marine Midland Trust Co, New 
York, says it has not discussed or negotiated any deal 
leading to the financing of Chelan County PUD’s for 
the purchase of Washington Water Power Co. Marine 
Midland officials are acquainted with the efforts of 
B. J. Von Ingen & Co, John Nuveen & Co, and others 
to promote the deal. The spokesman said that Marine 
Midland would be glad to consider any proposal that 
might be submitted. 
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The bill in the Washington legislature barring a PUD 
or a group of PUD’s from acquiring electric distribution 
properties in a first-class city with a population of more 
than 100,000 and less than 200,000 without approval of 
the voters has passed the Senate by a 28-to-17 vote. The 
bill was then sent to the House. The only city affected 
would be Spokane, headquarters of Washington Water 
Power Co. 


It’s just like old times in Washington. Hotel rooms 
are hard to get. 


“There is no such thing as a surplus of electric power 
(anywhere in the world),” declared Claude R. Wickard, 
REA administrator, at the NRECA convention. 


Utilities and manufacturers can save a little money 
by correcting their mailing lists. 


A Vancouver, B. C., newspaper is advocating a ban 
on exportation of electricity to the Pacific Northwest in 
retaliation for efforts by American aluminum companies 
to build up that industry in the United States instead 
of Canada. 


Notes From The News 


Niagara Mohawk Power Corp will screen all em- 
ployees for indications of subversive tendencies as 
part of a protection program similar to that used in 
World War II. The company also will start training 
its more than 9,000 employees in fire fighting and first 
aid . . . Washington’s legislature has been asked to 
reverse the 1949 legislature’s action in declaring the 
Cowlitz River a fish sanctuary, which blocked City 
of Tacoma’s plans for a hydroelectric development 
there .. . Construction work has begun on the $37,070,- 
000, multi-purpose Albeni Falls Dam near Newport, 
Wash. The Army Engineer project will generate 42,- 
600 kw and impound 1,140,000 acre-ft of Pend Oreille 
River water for flood control . . . Los Angeles’ Depart- 
ment of Water and Power has filed suit to acquire by 
condemnation some 150 acres in San Fernando Valley 
on which to build a $58-million, 400,000-kw steam- 
electric plant. The site was picked when the Seal 
Beach, Calif., City Council turned thumbs down on 
a plant there .. . Construction work on the $13-millicn 
Philpott Dam being built by the Army Engineers near 
Bassett, Va., has been halted for an estimated 30 to 90 
days by a blaze that destroyed the electric control 
board which operates the cableway for concrete pour- 
ing. The dam is about 60% completed. 





Utilities Will Sell in '51 If— 


Electrical World Survey Shows Practically All Electric Companies 
Will Spend More for Sales Promotion, Will Promote Residential Use 


Selling plans of electric utilities for 
1951 are ambitious, judging from 
comparative sales promotion expendi- 
tures contemplated. 


of course, 


These plans are, 
contingent on conditions 
which develop through the year. But 
it is significant that the data on which 
the statement is based were furnished 
in late December and early January 
when the shape of things to come had 
been pretty well defined. The conclu- 
sion is that the utilities will sell as 
much and as long as they can. 


To Spend More Next Year 


Power company sales heads were 
asked by Electrical World how much 
in ratio to their 1949 sales promotion 
expenses they had expended for this 
purpose in 1950 and contemplated 
expending in 1951. The collective 
reply to this question appears in the 
graph at the right in the weighted 
average bars (weighted in terms of 
customers covered) which show 1950 
expenditures 112.1% of 1949, and 
1951, 119.5%. The minimum and 
maximum bars show that one com- 
pany reduced its 1950 expenditures to 
66% of 1949 and another raised the 
ante to 172%, while for 1951 one 
company contemplates reducing the 
expenditure to 60% of 1949 and an- 
other raising it to 218%. The same 
company is represented in the mini- 
mum bars for both years, but the 
maximum bars represent different 
companies. The data for the graph 
were compiled from replies of 54 
companies, large and small, scattered 
over the nation, and representing 30% 
of the industry in terms of customers 
connected. 


1950 Expenditures Up 


The 54 replies were arranged in 
descending order by ratios to 1949 
for 1950 and for 1951. These line-ups 
showed that in 1950, 50 companies 
had higher sales promotion expenses 
in 1950 than in 1949 and for 1951, 
49 companies contemplated expendi- 
tures higher than in 1949. Showing 
expenditures contemplated in 1951 
higher than in 1950 were 36 com- 


UTILITY SALES PROMOTION EXPENSES 


1949 Expenditure taken os 100% 


Highest — 172% 
Weighted Averoge—112.1% 


Highest-218% 
Weighted Average- 119. 5% 


SALES PROMOTION EXPENSES of electric utilities in 1950 were 12.1% higher 
than in 1949. Contemplated expenditures in 1951 will be 19.5% higher than in 


the same base year. Data are from 54 replies to an “Electrical World” 


survey, 


and averages are weighted according to number of customers served by repliers 


panies 
in 1951 


Contemplating expenditures 
than in 1950 were 12 
companies, and 6 showed no change 

Increases in operating and other 
costs are partly responsible for the 
rises in sales promotion expenses dis- 
closed by the survey 


lower 


Some indication 
of the effect of such cost increases 
was afforded by examination of the 
replies. This showed 35 of the 54 
replies with rises in 1950 of 10% or 
more over 1949 and 26 in 1951. Rises 
of 15% or more were shown by 26 in 
1950 and by 15 in 1951. The median 
rise shown for 1950 was 13% and for 
1951, 9%. It is not likely that cost 
increases amount to as much as 15% 
or even 10%, and it may be taken 
that at least those companies showing 
sales expense rises in the range above 
15% are actually laying out more 
money for sales promotion. 

Another question was in reference 
to proportions of sales promotion ex- 
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pense devoted to different customer 

Replies showed that most 
companies were putting much the 
largest share into promotion of resi- 
dential uses and that thinking about 
possible conditions in 1951 had not 
changed the directions of promotion to 
any extent. 

A third question asked what serv- 
ices or appliances were expected to 
receive special promotional emphasis 
in 1951. Some replies were unrespon- 
sive on this and others were indefinite. 
Mentions in other replies in order of 
occurrence 


classes. 


were ranges, 29; water 
heaters, 20; clothes dryers, 15; com- 
mercial lighting, 13; home freezers, 
10; bed covering, 10; home lighting, 
7; automatic laundry, 4; farm services, 
4; commercial cooking, 4; ironers, 3; 
planned kitchen, 3; adequate wiring, 
3; room coolers, 3; new homes, 2; re- 
frigerators, 2; fans, 2; appliance serv- 
icing, 1. 
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Depa Asks Utilities to File Reports 
on Proposed Use of Scarce Metals 


Defense Electric Power Adminis- 
tration issued its first formal orders to 
electric utilities Jan. 29 calling for re- 
ports to be made on forms issued a 
month previously. 

Electric Order 1 (EO-1) makes 
minor changes in earlier instructions 
for filing reports to Depa on forms 
DPA-2 and DPA-3. EO-2 gives in- 
structions for submitting requests to 
Depa for help in obtaining needed 
materials and equipment. 


Higher Limits Set 


The two forms, covering current or 
proposed construction projects and 
proposed use of aluminum, copper 
and copper-base alloy, must now be 
submitted for line construction proj- 
ects of more than 15-kv only when it 
requires a total conductor weight of 
more than 10,000 Ib or has a cost ex- 
ceeding $50,000. First instructions 
did not exempt projects of 15-kv or 
higher costing less than $50,000 but 
using less than 10,000 lb of conductor. 

The new order requires that reports 
on the DPA forms be filed on all such 
projects for all future periods as soon 
as plans become specific and four 
months before materials are needed, 
whenever possible. 


Information Requirements Listed 


EO-2 details information which 
should be sent to Depa to facilitate 
requests for assistance in obtaining de- 
livery of materials or equipment. 

“Requests for assistance in connec- 
tion with the construction of electric 
power facilities should be filed only 
after the applicant has exhausted every 
reasonable effort to obtain the equip- 
ment or material required and has 
completely investigated all possibilities 
of substituing non-critical material for 
critical material,” the order cautioned. 
Orders for materials and equipment, 
it was advised, should be placed in 
time to give the supplier or manu- 
facturer “reasonable time,” and de- 
livery dates should not be set earlier 
than actually needed. “The design of 
power plant facilities should be re- 
stricted to the use of standard sizes 
and shapes of steel wherever possibile,” 
Depa declared. 

In a letter accompanying the new 
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orders, Depa Administrator C. B. Mc- 
Manus said, “We wish to pay tribute 
at this time to the excellent spirit and 
skill with which the power industry 
has responded to this administration’s 
various requests for information. We 
realize that such requests have been 
onerous and at times puzzling.” 

He explained’ that “Our effort has 
been to move as rapidly as possible 
toward placing the power industry’s 
requirements for materials and equip- 
ment on a program basis, in order to 
assure meeting the most essential 
needs.” 


Defense Power Receives 
New Name, New Initials 


Defense Power Administration 
(DPA) in the Department of Interior 
has been changed to Defense Electric 
Power Administration (Depa) to avoid 
confusion with the newer but higher 
ranking Defense Production Adminis- 
tration (DPA). 

The formal change from DPA to 
Depa was proposed last week by De- 
fense Power Administrator C. B. Mc- 
Manus and carried out by Interior 
Secretary Oscar L. Chapman. 

Since Defense Mobilizer Charles E. 
Wilson set up Defense Production 
under Gen William H. Harrison last 
month, the older Defense Power Ad- 
ministration has been having alphabet 
troubles. Answering phone calls, 
“DPA,” Defense Power officials have 
frequently been asked, “Is General 
Harrison in?” 

So, now, it’s to be Defense Electric 
Power Administration (Depa)—until 
some one sets up a new defense 
agency using the new initials. 

Still to be de-confused: Office of 
Defense Mobilization (Charles E. Wil- 
son) and Office of Defense Manpower 
(Labor Department). 


Orders 2 Steam Units 


Central Maine Power Co has or- 
dered two 30,000-kw steam generat- 
ing units for the Mason station at 
Wiscasset. Both are scheduled for 
service in 1952, and will bring plant 
capacity to 100,000 kw. 
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Chapman Orders Intertie 
of Power Pools on Coast 


An order from Secretary of Interior 
Oscar L. Chapman to “initiate im- 
mediate steps for construction” of the 
proposed interconnection between 
Pacific Northwest and California 
power pools as a national defense 
measure has been received in Sacra- 
mento headquarters of the Bureau of 
Reclamation. 

Regional Director Richard L. Boke’s 
announcement of the order said that 
the 230-kv line “has been certified as 
in the interests of national defense, 
and the Defense Electric Power Ad- 
ministration has recommended that 
the project be undertaken in order to 
effect an immediate, substantial gain 
in power without building additional 
generating facilities.” 

The order’s effect will be to speed 
up the survey work on the project 
which has been underway for several 
months. 

The 119-mile line between Klamath 
Falls, Ore., and Shasta Dam would 
cost an estimated $6,269,000, Boke 
said. It could be completed within 
two years after construction began. 

Mutual benefits of the line, as out- 
lined by Depa, are: 

1. To the California power pool— 
an average of 440 million kwhr an- 
nually, 120,000 kw capacity available 
for defense or savings on fuel, and a 
saving of 730,000 bbl of oil if the 
energy is used in lieu of additional 
steam plant energy for defense. 

2. To the Northwest power pool— 
200 to 400 million kwhr for a six- 
month low-water period, 130,000-kw 
capacity available throughout the year, 
and 100,000-kw increase in 
power capacity for defense loads. 

In addition to its defense benefits, 
Boke said, the interconnection would 
bring an annual estimated net revenue 
of $965,000 to the federal treasury. 
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Ohio Power Wins Appeal 


A public utility can condemn land 
for a conveyor belt to haul coal to 
its generating plant, the Ohio Supreme 
Court has ruled. A lower court had 
held that Ohio Power Co could not 
require L. R. Deist to sell it a 50-ft- 
wide strip of land half a mile long. 
The utility needed the strip for a con- 
veyor to haul coal four miles from its 
mine to its power plant near Relief. 
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TOP CHART shows the number of television sets in use in relation to the number 
of families living in the reception area of 11 key cities in the United States. Bottom 


chart shows the increase in the number of 


sets in use during the last three years 


with an estimated year-end 1951 total of 14,500,000 sets. 


10-Dam Program on Upper Colorado 
Is Proposed in Reclamation Report 


A $1,139-million program for con- 
struction by the Bureau of Reclama- 
tion of 10 dams with a total installed 
capacity of 1,622,000 kw on the Up- 
per Colorado River and its tributaries 
has been unveiled by Department of 
Interior planners. 

The plan, calling for projects in five 
states is described in a new Reclama- 
tion planning report entitled “The 
Colorado River Storage Project and 
Participating Projects, Upper Colo- 
rado River Basin.” 
terior Oscar L. 


Secretary of In- 
Chapman has ap- 
proved the report and sent it to the 
Colorado River Basin States for com- 
ment 

The 10 proposed dams are divided 
into three categories as listed below. 

Recommended 
and early construction: Echo Park 
Dam, on the Green River near the 
Colorado-Utah state line, four power 
units, total installed capacity of 200,- 
000 kw, total cost, $165.4 million; 
Glen Canyon Dam, on the Colorado 
River in Northern Arizona, 
units, total of 800,000 kw, 


for authorization 


seven 
$363.9 


9 


million; and Whitewater Dam, Gunni- 
son River in Western Colorado, three 
units, total of 48,000 kw, $40 million. 

Recommended for authorization 
and later construction: Navajo Dam, 
San Juan River in Northwestern New 
Mexico, three units, total of 30,000 
kw, $63 million; and Flaming Gorge 
unit, including Ashley Dam, Green 
River near Utah-Wyoming line, three 
units, total of 72,000 kw. $82.7 mil- 
lion 

Storage units recommended for later 
authorization: Cross Mountain Dam, 
Yampa River in Northwestern Colo- 
rado, two units, total of 60,000 kw, 
$51 million; Curecanti unit, including 
Blue Mesa Dam, Gunnison River near 
Sapinero, Colo, three units, total of 
54.000 kw, $80.4 million; Crystal 
Dam, Gunnison River, East of Mon- 
trose, Colo, three units, total of 48,000 
kw, $37.9 million; Gray Canyon Dam, 
Green River in East-Central Utah, 
formerly Known as Rattlesnake site, 
four units, total of 210,000 kw, $178.4 
million; and Split Mountain Dam, 
Green River in Utah below Echo Park, 
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one unit, 10,000 kw, $76.4 million. 
The ten proposed dams would have 
a storage capacity of 48.5 million 
acre-ft of water and would help irri- 
gate some two million acres of land. 
In announcing the program, Secre- 
tary Chapman said that the 1,622,000 
kw available from these projects com- 
pares with only 125,000 kw of existing 
capacity in the upper basin at present. 
The five projects for which im- 
mediate authorization is recommended 
would have a total installed capacity 
of 1,150,000 kw, with 38,480,000 
acre-ft of storage capacity. 
It is estimated that four to six years 
would be required to bring in first 
power at each of the proposed dams. 


Montana Utility to ‘Wheel’ 
Canyon Ferry Dam Power 


Power from the Bureau of Recla- 
mation’s Canyon Ferry Dam in Mon- 
tana will be carried over transmission 
lines of the Montana Power Co, un- 
der terms of a contract approved as 
to form Jan. 30 by Interior Secretary 
Oscar L. Chapman. 

Funds for Reclamation to begin 
construction of a 115-kv line to carry 
Canyon Ferry power were approved 
by Congress last year, but the new 
contract will make the line unneces- 
sary. In addition to the savings to the 
government in the cost of the line, 
Secretary Chapman said that the con- 
tract also will save critical materials, 
including a million pounds of alumi- 
num, which would have been used in 
the construction. 

Portions of two Montana Power 
lines between Great Falls and East 
Helena will be used for transmission 
of federal power from Canyon Ferry 
to Reclamation facilities near Great 
Falls. 

Under the 25-year contract, Mon- 
tana Power will receive $45,000 per 
year for use of the lines. 

Canyon Ferry, a Missouri River 
Basin project, will have three 16,667- 
kw units, or a total of 50,000 kw, 
with first power expected by the fall 
of 1953. 

The Canyon Ferry contract follows 
approval of another transmission con- 
tract between Reclamation and Mon- 
tana Power, covering other federal 

projects and company lines, which 
was announced Jan. 12 (EW, Jan. 22, 
p 6). 
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Seybold, Park County RMEC, Rockville, Ind; Pres Clark T. 
Electric Association, Tipton, 


McWhorter, Southwest Rural 


The National Rural Electric Co- 
operative Association has asked Presi- 
dent Truman to direct that the Rural 
Electrification Administration allocate 
scarce materials to rural power sys- 
tems. The Defense Electric Power 
Administration is now making these 
allocations. The resolution urging this 
action was approved at the recent 
NRECA convention at Cleveland. 

The resolution proposes that De- 
fense Electric Power officials let REA 
divide a portion of Depa’s supply of 
aluminum, copper, and other con- 
trolled materials among its borrowers. 
This, the resolution declared, would 
insure “the most efficient and eco- 
nomical allocation policy as to ma- 
terials” for the co-ops. 

Another convention _ resolution 
asked REA to operate “a more, com- 
plete program of consultation with its 
borrowers.” Where possible, it was 
proposed that REA consult with 
NRECA before issuing directives of 
general application. 

In _ precedent-breaking moves, 
NRECA re-elected Pres Clark T. Mc- 
Whorter and Vice-Pres Clyde H. Sey- 
bold for third consecutive terms. It 
will be the first time that these of- 
fices have exceeded two terms. 

Another surprise move was the elec- 
tion of former NRECA Pres T. H. 
Craddock of Texas as secretary-treas- 
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Okla; 


urer. Craddock succeeds Avery C. 
Moore who will remain with NRECA 
as director of insurance services. 
Most heated session of the conven- 
tion was a panel forum on REA’s 
prevailing wage policy, at which Ad- 


and Sec-Treas 
Cooperative, Seymour, Texas. 


Tom E. Craddock, 58-K Electric 
Seybold and McWhorter were 


reelected for a third term. Craddock is a former president 


NRECA Asks That REA Allocate 
Scarce Materials to Co-op Systems 


ministrator Claude R. Wickard and 
Thomas Kalis of the Department of 
Labor’s Bureau of Labor Statistics 
were speakers. Wickard told the co-op 
officials that REA’s prevailing wage 
policy was an answer to labor critics 
who have charged co-ops with sub- 
standard wages. He explained the pre- 
vailing wages are based on BLS de- 
terminations. 

Complaints of prevailing wage levels 


MISS RURAL ELECTRIFICATION OF 1951 is Miss Peggy Ann Brent, left, whose 
parents are members of the Magnolia Electric Power Association, McComb, Miss. 
Placing second among the five girls in the contest conducted at the recent NRECA 
convention at Cleveland was Miss Katharine Dennis, whose parents are members 
of the Harrison County Rural Electric Cooperative Corporation at Cynthiana, Ky. 
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PRESSLY H. McCANCE, president of the Duquesne Light 
Co, addresses the Transmission and Distribution Committee 
Association at 
The others at the table are, left to right, K. H. Ishler, 


of the 


Pennsylvania Electric 


as much as a dollar an hour above 
existing labor prices were voiced by 
NRECA members from various sec- 
tions of the country. 

NRECA, in a resolu- 
tion, charged that “A campaign of 
propaganda is in progress by private 
power companies calculated to mis- 
lead Congress and the nation as to the 
duplication of transmission lines by 
REA borrowers . . .” and urged mem- 
bers to ask their Congressmen to sup- 
port federal transmission lines. Also 
adopted by the were a 


convention 


convention 


series of resolutions urging stepped-up 
public relations efforts by the co-ops, 
including greater use of newspaper and 
radio advertising 


A national radio 
program sponsored by NRECA was 
proposed 

Another resolution supported line 
construction by the Southeastern 
Power Administration. 


Coffin Nominees Picked 


Five electric operating companies 
have been invited to submit presenta- 
tions in competition for the Coffin 
Award. The five, whose accomplish- 
ments during 1950 were deemed of 
most importance to the industry and 
the public, are Central Arizona Light 
& Power Co, Detroit Edison Co, 
Georgia Power Co, Pennsylvania 
Power & Light Co, and Wisconsin 
Power & Light Co. 
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Pittsburgh. 


vice chairman of the committee; 
station engineer, Allis-Chalmers Manufacturing Co; C. T. 
Sinclair, Duquesne Light; L. M. Olmstead, committee chair- 
man; J. Malloy, chairman, Engineering Section, PEA 


% 


J. B. Hodtum, central 


Utilities Must Cooperate to Improve 
Public Relations, PEA Group Told 


The electric utility industry needs 
the active cooperation of all power 
companies, large and small, if it hopes 
to continue the progress toward im- 
provement of public relations made in 
the last decade. 


sage of Pressly 


This was the mes- 
H. McCance, presi- 
dent of Duquesne Light Co, at the 
winter meeting of the Pennsylvania 
Electric Association’s Transmission 
and Distribution Committee Feb 1-2 
at Pittsburgh 

E. L. Keller outlined use of ther- 
mal-demand voltmeters to indicate 
minimum and maximum voltage on 
distribution Duquesne 
Light. Use of these meters was dic- 
tated by the present high mainte- 
nance cost of graphic meters and the 
greater cost of graphic thermal-type 
meters—about 2.7 times as much as 
the cost of thermal-demand voltme- 


circuits of 


ters. 

He stated that in use if the thermal- 
demand voltmeter indicates a voltage 
beyond prescribed limits, it is replaced 
by a graphic meter for a two or three- 
day reading to show what correction 
is necessary. Duquesne hopes to put 
six demand voltmeters on each of its 
distribution circuits, one per phase at 
each end, and at present has about 
100 circuits so equipped. 


February 12, 


To eliminate flashing over of light- 
ning arresters and restriking of break- 
ers when switching large banks of 
shunt capacitors on 4,150-v lines, it 
was suggested by several companies 
that breakers of larger interrupting 
capacity be used. L. G. Betz, Public 
Service Electric & Gas Co, Newark, 
N. J., reported that delta-connected 
shunt capacitors had produced an 
overvoltage of more than 100% on 
120-v circuits when one phase was 
faulted. He was told of two remedies 
—Reconnect the banks in wye and 
ground neutral directly or through a 
reactor. Further discussion brought 
out that series capacitors should be 
applied with caution on lines serving 
synchronous motor loads because of 
resonant overvoltage conditions which 
may result. 

Increasing the load rating of a 110- 
kv overhead transmission line was 
discussed by J. E. Hipp, Consolidated 
Gas, Electric Light & Power Co of 
Baltimore. Ampere ratings for a 
350,000-cir-mils, copper circuit were 
based on a maximum conductor tem- 
perature of 65 C in still air for normal 
service and of 75 C with a 2fps wind 
on a weathered conductor for emer- 
gencies. For an equivalent ACSR con- 
ductor ratings were 8 C higher. 
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Mobilization Punishing Appliance 
Dealers, but Worst Is Still to Come 


Mobilization has already begun to 
punish appliance dealers—but that 
punishment is nothing compared to 
what’s ahead in the next few months. 

The preliminary planning period is 
just about over. Now, in rapid-fire 
order, are coming the edicts that will 
limit profits and freedom of action: 
Price and manpower controls, con- 
struction limitations, higher taxes, and 
higher credit curbs. 


Controls Will Hurt 


Despite the vagueness and confu- 
sion of the first few orders—especially 
the price and wage one—the controls 
are going to hurt. When it comes to 
taxes, the bite will be bigger than at 
the World War IT peak—still the high- 
est in U. S. history. On the other 
hand, the efforts to channel produc- 
tion to military goods and to stabilize 
the economy won't be nearly so drastic 
as the last war’s—fdr a while anyway. 

Here’s how mobilization is rolling 
on the fronts that especially concern 
the appliance industry: 

Price controls—next to production 
cutbacks, ceiling prices will be the 
industry’s biggest headache. The ap- 
pliance dealer will find markups on in- 
dividual items frozen to the penny 
while volume goes down and overhead 
goes up. 


Nonessential Industries Penalized 


The Administration’s stabilization 
policy calls for tough treatment of 
nonessential industries. The stadilizers 
are trying to control the price rise, 
not halt it—they know labor, busi- 
ness, and the farmer won’t live with 
rigid freezes. So they hope to control 
profits through price manipulation and 
that way get more production of es- 
sential goods. 

Incentive pricing was used in spot 
situations as early in World War II 
as 1942, and the Office of Price Ad- 
ministration was backing into it on a 
fairly general scale by the end of the 
war. But now the Economic Stabiliza- 
tion Administration is deliberately 
starting with this approach. 

Mechanically, incentive pricing is 
managed by deciding which applica- 
tions for price relief to grant. Radar 
tubes. copper ore, or meat will get at- 


ELECTRICAL WORLD @ February 12, 


tention; ESA will find it easy to say no 
to an appliance maker—his line is 
nonessential. 


Voluntary Standards Continue 


In general ESA will use the same 
pricing principles that underlay the 
voluntary standards announced last 
December. Before any firm will be 
allowed to raise its prices it will have 
to show that: 

1. Current overall profits before 
taxes are less than those in the period 
1946-49 or 

2. The particular items involved are 
produced at an actual loss even though 
overall profits are equal to 1946-49. 

Taxes—Pay-as-you-go is out, but 
taxes will hurt just the same. Though 
a new law is not likely before June, 
that law probably will embody the 
substance of the White House pro- 
gram. Likely to be coming un are 
higher individual income taxes, higher 
corporate rates, loophole closing, 
steeper excises on products now taxed 
and on a list of new ones, and credit 
controls. 


Excise Boost Sought 


The President wants the manufac- 
turers’ excise in radios, television sets, 
refrigerators, and other appliances to 
go up from 10% to 25% to net the 
Treasury about $425 million a year. 
This would have the effect of boosting 
retail prices by 9%. Chances are good 
that Congress will hike appliance ex- 
cises: its members are impressed by 
the fact that such levies cut consumer 
demand in time of scarcity. 

Installment credit—Figures for the 
last quarter of 1950 show clearly that 
Regulation W has cut installment buy- 
ing and aypliance demand. But with 
appliance production due for further 
cuts demand will still outrun supply. 
and Regulation W will be stiffened 
again. 

Appliances probably will bear the 
brunt; total installment credit out- 
standing for this group rose $159 
million during December, while the 
volume of auto credit outstanding 
dropped by $41 million. A boost in 
down payments is expected—say, 
from a quarter to a third. The repay- 
ment period may be left untouched. 
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6 Missouri Utilities File 
Suit to Bar Public Project 


Six western Missouri 
panies Jan. 31 aimed a new legal 
weapon at an $18-million public 
power development at Missouri City. 
They asked the State Public Service 
Commission to bar construction of 
a proposed steam generating plant and 
a transmission line connecting it with 
Bull Shoals, Ark., hydroelectric proj- 
ect. 

They charged it was illegal for 
Northwest Electric Power Cooper- 
ative, Inc, and Southwestern Power 
Administration to go ahead with the 
development without PSC authority. 

The companies which filed the ac- 
tion were the Kansas City Power & 
Light Co, Missouri Gas & Electric 
Service Co, Missouri Power & Light 
Co, Missouri Public Service Corp, St. 
Joseph Light & Power Co, and Empire 
District Electric Co. 

These and other Missouri com- 
panies have also challenged the Mis- 
souri City project and a similar one in 
central Missouri in a suit filed in 
Washington against federal officials. 

The companies claim they already 
serve the western Missouri area ade- 
quately. Spending REA funds for the 
new generating plant would duplicate 
existing facilities, they contend. 

They charge that it would divert 
REA funds from projects to supply 
farmers and instead create a power 
network to supply consumers in cities 
and towns. 

The power companies said SPA 
already has agreed to buy all the 
power produced by the 40,000-kw 
Missouri City plant and lease the 161- 
kv transmission line to Bull Shoals for 
40 years. 

The plant would be located within 
15 miles of Kansas City Power & 
Light Co plants which will, when 
built, have a capacity of 585,000 kw 
plus a reserve several times the ca- 
pacity of the Missouri City project. 


power com- 


REA Reorganizes Division 


The Rural Electrification Adminis- 
tration has established a new account- 
ing and auditing division, incorporat- 
ing the former finance division and 
the internal accounting and travel sec- 
tion of the administrative services divi- 
sions. Leslie Surginer, finance division 
chief, will head the new division. 
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City Light to Take Over 
Puget Property March 1 


Seattle City Light will take over 
Puget Sound Power & Light Co prop- 
erties in and near the city March 1. 
The city council has passed an ordi- 
nance with an “emergency” clause to 
make completion of the $25,850,000 
transaction possible before expiration 
of the usual 30 days. 

However, the proposed sale ran into 
a possible stumbling block Feb. 1 
when George R. Stuntz, Seattle at- 
torney, asked the state Public Service 
Commission to hold a public hearing 
before approving the transaction. Ap- 
peals to the courts after such a hearing, 
if granted, might hold up the sale for 
two or three years. Frank McLaugh- 
lin, Puget Power president, said the 
petition had “no merit” and posed no 
“serious threat.” 

Declaration of an emergency is jus- 
tified by the fact that some Puget 
Power distribution lines carry loads 
which should not be exceeded, E. R. 
Hoffman, City Light superintendent, 
said. The possibility of overloads and 
resulting service outages constitutes an 
emergency that would threaten the 
“public peace, welfare, and safety,” 
in the opinion of Corporation Counsel 
A. C. Van Soelen. 

Bids for the bonds to finance the 
purchase will be opened Feb. 19 by 
City Comptroller W. C. Thomas. 
Agreement has been reached on fig- 
ures of $1.5 million due the company 
for additions made to its plant since 
Jan. 1, 1950; $1.5 million for accounts 
receivable, and $300,000 for materials 
and supplies. 

The purchase ordinance sets the 
boundaries within which the city will 
take over company properties as the 
county line on the north and South 
160th St on the south, far outreaching 
the city limits, and from Puget Sound 


94 


Preferred Stocks 
1st 2nd 


ae 
Pe BE 
% 

Common Stocks 


to Lake Washington. It stipulates that 
the company will sell the city 83,500 
kw of power annually to service the 
properties involved. 

About 500 of the company’s |.800 
employees will join City Light with 
the property transfer. The others 
service other company properties in 
western Washington. No employees 
above the supervisory level are af- 
fected. Frank Swearingen, advertising 
director, has announced he will leave 
the utility Feb. 15 to become public 
relations representative at Seattle for 
the United States Department of Com- 
merce. Art Kramer, an engineer at 
the Baker River plant, will succeed 
him. 


FPC OK’s Temporary 
BPA Rate Schedule 


Rates and charges in contracts be- 
tween the Bonneville Power Admin- 
istration and five Pacific Northwest 
electric utilities have been confirmed 
by the Federal Power Commission 
until Sept. 30. 

Companies affected by the order 
are Portland General Electric Co, 
Puget Sound Power & Light Co, 
Pacific Power & Light Co, Mountain 
States Power Co, and Washington 
Water Power Co. The new rates 
supersede and modify somewhat simi- 


lar ones approved by FPC during the 
past three years. 

Bonneville will not have enough 
power to satisfy in full the five com- 
panies’ requirements on a firm basis, 
the commission said. But while Bon- 
neville will not guarantee power de- 
liveries, it won't curtail the companies 
so long as it is rendering service to 
interruptible industrial customers. De- 
liveries to interruptible customers will 
be discontinued if BPA cannot other- 
wise supply the utilities with enough 
power to enable them to meet their 
firm power loads in conjunction with 
other available sources of power. 

Total deliveries to the companies 
will range from a low of 325,000 kw 
frem April through July to a high of 
560,000 kw in January. The total 
capacity deliverable each month by 
BPA has been allocated by the com- 
panies among themselves to supply 
the minimum requirements of each. 


FINANCIAL BRIEFS 


Aluminum Co of America stockhold- 
ers will meet Feb. 15 to vote on an 
increase in the authorized debt limit 
from $200 million to $500 million. 
The purpose is to enable the com- 
pany to finance a $130-million to 
$150-million expansion program. Bor- 
rowing will supply most or all the 
funds. Alcoa’s outstanding debt now 
totals $160 million. 


Perkasie, Pa., borough council has 
authorized revision of electric rates 
to give what the council considers 
one of the most attractive rates for 
water heating in eastern Pennsylvania. 
A rate of 1¢ a kwhr will be given cus- 
tomers with at least a 30-gal water 
tank. It will apply only to usage be- 
tween 150 and 400 kwhr. Rates for 
multiple unit dwellings also were 
changed. 


Electric Utility Financing—January 20-February 3 


Company Description 


Bonds 
Consolidated of Baltimore 


Common Stock 


Southwestern Public Service. 233,576 shares new money 
Indianapolis Power & Light. 196,580 shares new money... 


SCHEDULED 


234% 1986 ref and new money 


Amount of 
Offering 


Offering 
(000) 


Price 


$25,000 100.67% 


3,445 
5,504 


$14.75 
28.00 


7.59 
6.43 


Bonds—Corolina Power & Light, 1981 new money, $15 million; Indianapolis Power & Light, 1981 new 


money, $6 million 
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November Energy Sales 
19.5% Over 1949 Level 


Sales of electrical energy in Novem- 
ber were 19.5% above those for the 
corresponding month a year before. 

Electric utilities in November sold 
24,673,060,000 kwhr to ultimate cus- 
tomers, compared to 20,654,764,000 
kwhr in November, 1949. Revenue 


Classification of Sales, November 


Million Kwhr Percent 
1950 1949 Change 


Residential or domestic 5,803 5,032 
Rural (district rural rates) 522 541 
Commercial or industrial 
Small light and power. 
Large flight and gone 
Street and highway lighting 
Other public authorities 
Railways and railroads 
Street and interurban 


railways .. ae aee 
Electrified steam rail- 
Interdepartmentol 


I+ 
wn 


4,332 
12,556 
300 
625 


—NES 


Sree 3 
—a=-a Ow 


+44+ 


293 


| 
= 
o 


+ 3.3 
—17. 


Total to witimate customers 24,673 20,655 +19.5 
from ultimate customers totaled $440,- 
961,000, or 12.8% more than the 
$391,006,600 received in the same 
month the year before. 

In the 12 months ended Nov. 30, 
1950, the average customer used 
1,813 kwhr, an 8.4% rise from the 
1,672 kwhr usage of the same period 
a year before. Average annual bill 
amounted to $52.40, which was 5.9% 
above the previous year’s $49.49. 
Revenue per kilowatthour declined 
2.4% from 2.96¢ to 2.89¢. 


1,000-Kw Unit Purchased 

Weatherly, Pa., has purchased a 
1,000-kw diesel engine generating unit 
for its power plant. 


MEETINGS 


Edison Electric Institute 
Electrical Equipment Committee, Hotel Cleve- 
land, Cleveland, Ohio, February 12-13; Trans- 
mission and Distribution Committee, Atlanta 
Biltmore Hote!t, Atlanta, Ga., February 15-16; 
Annual Sales Conference, Edgewater Beach 
Hotel, Chicago, Ill., April 2-5. 


Pennsylvania Electric Association 
Relay Committee, Roosevelt Hotel, Pittsburgh, 
Pa., February 15-16; Electrical Equipment Com- 
mittee, Hotel Emerson, Baltimore, Md., March 
1-2; Prime Movers Committee, Berkshire Hotel, 
Reading, Pa., March 8-9. 


Adequate Wiring Bureau 
Annual Conference, Sheraton-Gibson Hotel, Cin- 
cinnati, Ohio, February 15-16. 


Public Utility Buyers’ Group of the National 
Association of Purchasing Agents 
Mid-winter Conference, William Penn Hotel, 
Pittsburgh, Pa., February 18-20. 


North Central Electrical Association 
Electrical Industries Convention, Nicollet Hotel, 
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Billions of Kwhr 
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Output Week Ended Feb. 3—7,099,385,000 Kwhr 


Weekly Output, Millions Kwhr 


1951 1950 


3 7,099 Feb 4 6,062 Feb 
Jon 28 5,972 Jan 
Jan 21 6,041 Jan 
Jan 14 6,029 Jan 
Jan 7, 5,695 Jan 
1949 


Jan 
31 5,493 
24 5,994 
17 5,997 
10 5,881 
3 5,743 


Dec 
Dec 
Dec 
Dec 
Dec 


Dec 
Dec 
Dec 
Dec 


Minneapolis, February 25-28. 


American Society for Testing Materials 
Spring Meeting, Netherland Plaza Hotel, Cin- 
cinnati, Ohio, March 5-9. 


National Electrical Manufacturing Association 
Annual Meeting, Edgewater Beach Hotel, Chi- 
cago, Iil., March 12-15. 


National Association of Corrosion Engineers 
Conference and Exhibition, Hotel Statler, New 
York, March 13-16. 


Protective Relay Engineers 
Annual Conference, Agricultural & Mechanical 


College of Texas, College Station, Texas, March 
26-28. 


Okiahoma Utilities Association 


Annual Convention, Mayo Hotel, Tulsa, Okla- 
homa, March 29-30. 


Missouri Valley Electric Association 
Engineering Conference, President Hotel, Kansas 
City, Mo., April 4-6. 


American Society of Mechanical Engineers 


Spring Meeting, Atlanta Biltmore Hotel, Atianta, 
Ga., April 2-5. 


1951 


Percent Change from Previous Year 


New England 
Mid-Atlantic 
Central Industrial 
West Central 
Southeast 

South Central 
Rocky Mountain 
Pacific Coast 


Total United States +16.7 +14.4 


Electric Association of Chicago 
Industrial Electrical Exposition, Sherman Hotel, 
Chicago, Ill., April 2-7 


Midwest Power Conference 
Sherman Hotel, Chicago, April 4-6 


Indiana Electric Association 
Young Men’s Utility Conference, Ipalco Hall, 
Indianapolis, April 10-11 

American Intitute of Electrical Engineers 
District No. 4 Meeting, McFadden-Deauville 
Hotel, Miami, Fia., April 11-13 


Southeastern Electric Exchange 
Engineering and Operation Section, Vinoy Park 
Hotel, St. Nelendinna: Fla., March 29-30; Annual 
Conference, Boca Raton, Fla., April 11-13 


*% Northwest Public Power Association 
Annual Convention, Cascadian Hotel, 
chee, Wash., April 12-14. 


Wenat- 


Northwest Electric Light & Power Association 
Engineering Section, Hotel Utah, Salt Lake City, 
Utah, April 25-27. 


% Addition This week 





WASHINGTON COMMENT 


RONALD D. ROSS 


The first major power control struggle bringing the 
issue of private power vs federal-public power into the 
mobilization controls picture has gotten underway. 

In one corner is the Defense Electric Power Administra- 
tion, still in the Department of Interior though ulti- 
mately answering to General Harrison’s Defense Pro- 
duction Administration and Charles E. Wilson’s all-inclu- 
sive Office of Defense Mobilization. Squaring off against 
Defense Power is the Rural Electrification Administration. 
The stake: Distribution of controlled materials 
nearly a thousand REA borrowers. 


among 


REA Wants Own Depa For Borrowers 

What REA wants, is to be Defense Electric Power 
Administration for its own borrowers. As the controls 
organization now stands, National Production Authority 
in the Department of Commerce will allot so-many tons 
of copper, that-many pounds of aluminum, and so-much 
steel for use by the electric utilities in the second quarter. 
Depa will divide these stocks among the power companies 
and public power bodies. 

The issue is in the next step. REA is requesting that 
Depa determine only the total quantities of these mate- 
rials to be given to REA borrowers. Then, under REA’s 
plan, REA will cut the pie for the co-ops, making the 
decision on which of its borrowers’ projects it wants to 
see pushed ahead with available supplies of scarce ma- 
terials 


But Defense Electric Power Is Balking 


Depa, at the time this column was written, was balking at 


REA’s scheme. Why, argue these Depa officials, should we 
decide whether a private electric utility’s plans for a hun- 
dred miles of 69-kv line are sufficiently important to the 
nation’s strength to be given materials and then let REA 
make the decision on the same type of project to be con- 
structed by one of its borrowers? 

REA argues that it’s different from other claimants be- 
cause it is financing the co-op construction. Rural elec- 
trification is important to food production for defense, and 
we're the ones to get that job done, declare REA officials 

Basically, of course, this disagreement is not a private 
vs. public power fight. It’s a jurisdictional scrap between 
federal agencies. But REA wants to make it public vs 
private 

REA Administrator Claude R. Wickard told the recent 
meeting of the National Rural Electrical Cooperative 
Association that the private electric utilities have “a new 
wedge in the control of materials.” Assistant REA Ad- 
ministrator William C. Wise elaborated on this charge 
at the same meeting when he gave the controversy its 
first public airing. “Most of Defense Power’s staff is from 
utilities,” Wise told the co-op leaders, and the power 
companies may be able to stop the big REA generating 
and transmission program if REA isn’t permitted to 
approve materials allocations for co-op projects 


9% 


As these REA officials complained to the co-op con- 
vention about industry domination of power controls, 
Depa Administrator McManus had been in office less than 
a month. His staff continued to consist largely of recruits 
from federal agencies, although consultants from industry 
have played an important role in Depa’s operations. 

And Depa Administrator McManus, generally regarded 
as a friend of rural co-ops in Georgia when he headed 
Georgia Power Co, was still reporting to Secretary of 
Interior Oscar L. Chapman. Chapman has been termed 
many things by many people since he came to Interior 
in 1933. But this is probably the first time that anyone 
has seemed to imply that he is a “wedge” for the private 
utilities. 

Making the REA-Depa dispute in Washington into a 
power industry fight with the co-ops is unjustified as well 
as unfortunate. No one including the co-ops, will gain 
from putting mobilization problems on that basis. 

Meanwhile, however, it will be difficult for any agency 
to fairly appraise power materials requirements of mobiliza- 
tion if it has to delegate authority over a thousand systems 
to REA. 


TECHNICAL NOTES 


ARCHER E. KNOWLTON oe 


Pressurized furnace operation is supplying gases from 
roasting of wood wastes for combustion in a gas turbine 
in experiments in progress at Oregon State College. 


Oversize boilers are apparently advantageous wherever 
circumstances justify a header. 


Automatic operation and reclosing is the rule for mercury 
are rectifiers in the min‘ng field; general industry is only 
14 automatic. 


Electrochemicals 
unit 


(half the industry) report 1,300,000 
years of operating experience with single-anode 
mercury arc rectifiers with an average of 1.7 arc-backs per 
year. 


Load forecasting errors of extremely large magnitude have 
been made as close as 242 years before occurrence of the 


predicted loads. 


Diversity value of interconnection has been steadily decreas- 
ing but the contribution to system reliability has been 
steadily increasing. 


Ice formation can be predicted with precision on the 
indications of thermometers accurate to a small fraction of 
a degree. 


Enforcement of sound safety rules is the crux of accident 
prevention. Executives must delegate authority to enforce 
as well as authority to promulgate the rules. 
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PACKAGE UNITS like this air-to-air, two-compressor machine 
In the fourth instal- 
lation the supplementary heat source was the earth and in 


were installed in three of the test houses. 


the fifth installation well water was used 


Thousand Btu per Hour 
- =- YN & wath > 
Soaog ao a 


15 20 25 30 35 40 45 50 55 60 65 W 75 
Outdoor Ternperature, Deg F Ory Bulb 


EXPECTED HEAT PUMP PERFORMANCE ot yarious outdoor 
temperatures—(A) Btu output per hour vs outdoor tempera- 
tures and calculated heat losses of houses in Coshocton 


(B), 


South Bend (C), Kingsport (D) Abingdon (E), and Roanoke (F) 


Tests Show How Heat Pumps Perform 
In Different Climates 


Heat pump installations in five houses in four states pro- 
vide performance records for different climatic conditions 


PHILIP SPORN, President, and E. R. AMBROSE, Air Conditioning Engineer 
American Gas and Electric Service Corp 


I heat pumps had been in use in 10% 
of the residential heating installations 
in this country in 1950, consumption 
of electricity by residential customers 
would have been in the neighborhood 
of 100 billion kwhr, instead of the 66 
billion it was. This estimate indicates 
the potentialities of the heat pump 
load. It asserts the necessity for evalu- 
ation of the possible effects of the heat 
pump on present and future electricity 
supply systems. All possible informa- 
tion should be obtained on the proba- 
bilities of the load in terms of load 
factor and of diversified demands at 
system points from the generating sta- 
tion to the distribution transformer. 
These data will be necessary to find 
costs and set rates as well as to de- 
termine system design for handling 
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the load. And the sooner the data are 
obtained, the better the electric utility 
industry will be able to cope with the 
load as it grows. 


Test Installations . . . Appreciating 
this need, Appalachian Electric Power 
Co, Indiana & Michigan Electric Co, 
Kentucky & West Virginia Power 
Co, Inc, The Ohio Power Co, and 
Wheeling Electric Co, all in the Ameri- 
can Gas and Electric system, initiated 
during the latter part of 1948 and the 
early part of 1949 a field test program 
on five residential heat pump instal- 
lations. The installations, located in 
Kingsport, Tenn., Abingdon, Va., 
Roanoke, Va., Coshocton, Ohio, and 
South Bend, Ind., were made in newly 
constructed houses in cooperation 
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with the home owners, their architects, 
and the manufacturer. °’* ” The units 
were located in different geographic 
areas so that their performances could 
be observed under a wide variation of 
climatic conditions. In order to obtain 
some information on the relative 
merits of the various heat sources the 
Kingsport, Roanoke and Coshocton 
systems were designed to use air ex- 
clusively as the heat source; South 
Bend, air and the earth, and Abingdon, 
air and well water. Details of the 
houses and of the loads in them appear 
in Table I. 


Auxiliary Heater ... A 15-kw electric 
resistance heater was installed in each 
of the five heat pump units to serve 
as a standby in case of failure of 
the heat pump equipment and as a 
booster when the capacity of the heat 
pump is exceeded. Also, one day each 
week the resistance heaters were used 
exclusively in order to check the cal- 
culated heating requirement. The heat 
equivalents of the electric energy used 
by the resistance heaters during each 
of the 24-hr periods were plotted 
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against the outdoor temperature for 
each of the installations. The actual 
heat loss, based on the electric energy 
consumption of the resistance heater, 
was slightly higher than that 
lated on all of the installations. 


calcu- 
It also 


Ess 


TABLE |—Thermal Properties of Heat Pump Test Houses 


Kingsport, 
enn. 


Design . pean 16 story 


Volume, cu ft! 
Heat Loss, Btu /br° 
Conduction. . 

Infiltration 


Total 


20,710 


29,650 
10,350 
40,000 


Heat Gain, Btu /hr* 
Conduction and sun effect 
Infiltration 


Total. . 


30,666 
4,260 


34,926 


Ratio, window area to total wall area, 
per cent ; 


Heat Loss, Btu /hr 
per 1,000 cu ft 


13.1 


Total number of degree-days in normal 
heating season... 


Degree-days in test 


period— May 
1949-April 1950 . . 


3,394 


Abingdon, 
Va. 


was noticed that the heat loss at the 
same outdoor temperature varied con- 
siderably during the different test pe- 
riods. Some of this variation is prob- 
ably due to the changes in wind 
velocity, to the different amounts of 


OR 


Roanoke, Coshocton, South Bend, 
a. hie nd. 


1 story 2 story 
with 
basement 
13,450? 


24,681 
6,200 


30,881 


1 story 
with 
basement 
19,114? 


1 story 


14,670 11,500 


28,336 
8,540 


36,876 


47,968 
11,300 


59,268 


38,808 
5,860 


44,668 


19,262 
3,515 


22,777 


14,466 14,241 
2,550 4,680 


17,016 18,921 


19,949 
2,405 
22,354 


12.3 13.1 30.5 21.0 


2,510 2,300 2,730 3,880 


3,980 4,075 3,535 6,202 


4,182 3,874 5,055 6,422 


1 As represented by the outside dimensions for the erea and from the underside of the floor joist to the top of the 


ceiling as the height. 
* Basement not included 


* A 70 F indoor-outdoor temperature differential was used in the heat loss calculations mainly to show what the 


selative heating requirements would be at the same desien temperature 


temperature to be used at the different locations 


and 67 F wet bulb indoor temperature 


This figure is not intended as the design 


The outdoor design temperature normally used as a basis for the 
selection of equipment is O F for South Bend and Coshocton, and 10 F for Kingsport, Abingdon and Roanoke 
heat gain figures given are based on a 95 F dry bulb and 75 F wet bulb outdoor temperature and a 80 F dry bulb 


The 
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TABLE Il—Connected Load in Test Houses (Watts) 


Kingsport, 
enn. 


Heat Pump 
Compressor No. 1. 
Compressor No. 2 
Outdoor Fan 
Conditioner Fan 
Other 


2,330 
1,940 
715 
900 


Sub total 


Other Loads 


Water Heater 

Range. . 

Refrigerator 

Electric Dryer 

Washing Machine . 
Lights, Radio, Television. . 


en 
Vacuum Cleaner 
tron 


Miscellaneous: 


Toaster. . 
Mixmaster 


lock... 
Sewing Machine... . 
Heater... . ‘ 
Disposal 

Electric Blanket 

Tea Kettle 

lroner 

Roaster ; 

Home Freezer 

Electric Brooder 
Deepwell Pump 


Sub total. . 
Total Load 


17,037 
22,922 


Abingdon, Ronacke, 
a. Va. 


Coshocton, South Bend, 
Ohio Ind. 


2,330 
2,330 
715 


2,330 
1,940 
715 
900 


2,330 
1,940 
715 
900 
Circulating 


2,330 
1,940 
715 
900 


900 
Deepwell Circulating 


Pump 


2,200 
8,475 


4.000 
9,900 
360 


4,070 
1,260 


1,000 


660 


560 

207 

1,000 

1,680 

1,320 

550 pees 
100 
2,100 


21,100 
29,575 


17,591 
23,476 


27,663 
33,798 


21,700 
27,770 


1 Deepwell pump used for domestic weter supply end heat pump. 
2 Heat storage system incorporated in December 1941. 
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heating effect obtained from the sun, 
to the inconsistency of the living habits 
of the occupants, and to the fact that 
higher indoor temperature was main- 
tained than 70 F used as a basis for 
the design calculations. 


Analysis Continuing . . . A thorough 
and complete analysis of all the data 
obtained during the test period May 
1949—May 1950 has not as yet 
been made. The data presented here, 
although representing only a small 
part of the information obtained from 
the field tests, will serve to give an 
over-all picture of the results. 

The annual kwhr for heating was 
about 20 to 30% higher than ex- 
pected. In the case of Kingsport, this 
increase was partly due to the fact 
that storm windows were not installed 
until late in the heating season and to 
the unusually high losses existing in 
the duct system. In the case of 
Roanoke, part of the higher kwhr is 
undoubtedly due to the exposed un- 
insulated ducts in the basement and 
garage area. It is hoped that with 
further and more complete analyses 
of the data, other factors will be found 
which will help explain and account 
for the differences. 

It is realized that the load character- 
istics of the five installations are not 
fully indicative of the effects of heat 
pump load on the distribution systems, 
because they do not show the effect of 
the peak load diversity existing be- 
tween different heat pump residences 
or between them and other customers 
not having the heat pump. Also, it is 
necessary to know the relationship be- 
tween all of the loads and the system 
peak. 


Probable Demand . . . The maximum 
demand of a reasonably large group 
of all-electric residences using heat 
pumps must be based on actual field 
tests. Some idea of the probable di- 
versity might be obtained, however, 
by studying the field data on conven- 
tional heating systems. The group de- 
mand factor of a number of houses 
in Oregon, using electric resistance 
heating, averages 54% based on maxi- 
mum coincident demand, and 36% 
based on coincident demand on sys- 
tem peak.“ On the other hand, the 
heating factor of a group of houses in 
Philadelphia, Pa. using gas heating, 
was 70% based on an average day of 
the coldest week in the year®, and for 
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INSTRUMENTATION of test installations covered all aspects cording voltmeter with chronograph; 11, 12—air temperature 
of electricity use, temperature, and compresser performance. recorders; 13, 16—suction pressure recorders; 14, 15—dis- 
Keyed instruments which are depicted in the drawing are these: charge pressure recorders; 17—outdoor air temperature and 
1—Recording voltmeter; 2, 7—watthour meters; 3, 4, 6— relative humidity recorder. Except for the watthour meter in 
recording ammeters; 5, 9, 10—recording wattmeters; 8—re- j energy input, these instruments were removed after the test. 


a group of houses in Detroit, Mich., dent demand of a group of all-electric | dent demand are very difficult to pre- 
using oil heating, was 67% based on houses with heat pumps will probably dict because the diversity will depend 


a morning peak demand during the not be as high as 54%, but it may go on a number of factors. The extent 
coldest week of the year.“ Based on as high as 70%. 


of oversizing of the equipment above 
this information, the maximum coinci- Actual values for maximum coinci- 


that required to satisfy the heating 


TABLE |il—Energy Consumptions by Months in Kwhr for Heat Pump and Other Loads 


1949 1950 


May June July s Sunt. Oct. : \ Sues Feb. March April 


Kingsport, Tenn. 


Heating... . 444 ° ° . 658 2,951 2,955 2,983 1,606 
Cooling. ... 1,093 1,795 1,291 ‘ ose eee 


Other Load... .. 556 427 445 469 582 440 725 861 730 
Total. .... 1,000 1,520 2,240 1,760 1,240 3,391 3,680 3,844 2,336 


Abingdon, Va. 
Heating... 184 153 eenes eee 208 1,672 1,889 1,243 
Cooling. . 143 545 1,208 847 91 as : ae 
Other Load. 913 913 952 953 621 886 974 902 
Total. . 1,240 1,611 2,160 1,800 2,558 2,863 2,145 


Roanoke, Va. 
Heating... 135 26 eeaas sve 2,276 1,759 811 
Cooling... . 65 1,067 884 ae oo ae 
Other Load 280 293 276 240 284 
Total..... 480 760 1,360 1,160 2,516 2,043 


Coshocton, Chic 


Heating..... 444 “is Ride eat 3,731 4,366 
Coolin: 17 1,026 ; wmben 


Other es 419 414 1,005 832 
Total. ... 880 1,440 4,136 5,198 


South Bend, Ind. 


Heating..... 445 ee 
Cooling. . . 24 1,002 
Other Load 604 698 


Total. . ; 1,073 1,700 


3,490 3,043 
860 830 
4,350 3,873 


' September 1 to December 13. 
? Beginning December 13. 
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TABLE !V—Average Monthly 30-min Integrated Demands and Load Factors 


Abingdon, Roanoke, 


a. Va. 


Other Heat Total 
Lead Pump Load 


Other Heat Total 
Load Pump Load 


Coshocton, South Bend, 
Ohi 


io Ind. 


Other Heat Total 
Load Pump Lead 


Other Heat Total 
Load Pump Lead 


MONTHLY DEMANDS, KW 


1949 
Mey 
June 
July 
August 
September 
October 
November 
December . 


1950 
January 
February 
March 
Aoril 
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Yearly Average 


Load Factors 11.5 21.4 


o 
o 


1 From December 13 to January 1. 
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requirements at design conditions, 
and whether lower night temperatures 
are maintained, thus requiring quick 
morning pick-up, are influencing fac- 
tors. In the case of these five instal- 
lations, the equipment size was very 
close to design heating requirements 
and a fairly uniform temperature was 
maintained throughout the 24-hr pe- 
riod. Also, the conditioner fan sup- 
plying heating and cooling require- 
ments was intermittent in operation— 
only running when heating or cooling 
was required 

The period used for determining the 
greatest effect on utility systems must 
also be given additional study. In the 
case of electric resistance heating, for 
instance, the average demand occur- 
ring during the coldest seven-day pe- 
riod is normally used. For the heat 
pump, however, the same period may 
not particularly apply when using air 
as the heat source because the maxi- 
mum demand will not occur ‘at the 
minimum outdoor temperatures. It is 
also a question whether the load 
analysis should be made on the basis 
of a 30-min integrated demand, a 5- 
min demand, or both. 

There are many other items in ad- 
dition to those already 
which will influence the 


mentioned 
load char- 
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The daily and _ yearly 
consumption, maximum de- 
mand and load factor of a heat pump 
system will vary with the geographic 
location and with the type, amount of 
insulation, size and design of the heat 
pump. The test results show that even 
in the northern geographic areas the 
heat pump improves the load char- 
acteristics and surely this will hold 
true to a greater degree in the south- 
ern areas. The degree of load factor 
improvement on an annual basis will 
depend on the operation for summer 
cooling. This is one phase of the heat 
pump cycle which is not being used 
to the fullest extent. Activities must 
be increased in order to acquaint the 
customers with advantages and de- 
sirability of residential year-round air 
conditioning, even in the northern 
areas. 

It is believed that the total annual 
kwhr consumption of the heat pump 
system must be reduced in order to 
be in a more favorable competitive 
position with conventional systems be- 
fore wide public acceptance can be 
expected. The average coefficient of 
performance on the five installations 
was in the neighborhood of 2.3 in- 
stead of the expected 3.0, representing 
a reduction of about 20%. After the 
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termination of the test period, design 
changes were made in all systems in 
order to increase the capacity and 
improve the efficiency. The total elec- 
tric energy consumption is being re- 
corded during the present heating sea- 
son to determine the extent of these 
improvements. 

The reduction of the total kwhr due 
to increase in equipment efficiency will 
not necessarily mean a change in the 
residential heat pump load character- 
istics, because the total demand per 
installation would probably be re- 
duced proportionally. If, for instance, 
nominal 5-hp unit with a 2.3 coef- 
ficient of performance could be re- 
duced to a 3 hp with a C.O.P. of 3.8, 
the energy consumption would be pro- 
portionally less but the operating cycle 
would remain unchanged. 

If heat storage were incorporated 
in the heat pump system, the load 
characteristics could be improved in 
respect to the system peak. This was 
done in the Coshocton house where 
water tanks for heat storage were 
added in December 1949. Later 
salt heat storage was added to the 
Roanoke installation. A 40% reduc- 
tion in demand without reducing the 
normal kwhr during the heating cycle 
may be possible with a heat pump 
using air as a heat source when chang- 
ing from a straight system to one 
using storage. It is also entirely feasi- 
ble to have almost flat load curves 
by selecting proper tank sizes and hav- 
ing suitable controls to limit the cur- 
rent consumption during the peak pe- 
riod. Additional investigation and re- 
search must be done on the storage 
cycle before any definite conclusions 
can be reached on the practicability 
and feasibility of any particular 
scheme. The basic idea, however, 
possesses so many attractive and de- 
sirable features that all possible en- 
couragement should be given to in- 
creasing effort in this direction. 
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Mobilization of Technology Theme 
Of AIEE Deliberations 


| 


Marshalling of power, communication and transportation forces to safeguard 
national operations is AIEE forum theme. High voltage transmission, ad- 


vanced generation design, and cable capabilities are among technical topics 


Pracs of utility agencies for dealing 
with emergencies arising from atomic 


bombing are well advanced. This 
heartening news came out of an en- 
tire day of panel discussion that high- 
lighted the AIEE Winter General 
Meeting in New York, January 22 to 
26, 1951. Power, transportation, tele- 
phone and radio were represented by 
12 experts from the respective seg- 
ments of the public service field. De- 
iails of the plans were generally “off 
the record” for security reasons. 

The atom bomb differs, said W. E. 
Kelley of the Atomic Energy Com- 
mission Staff, from ordinary bombs 
in the speed and thoroughness of area 
devastation. Fire is an immediate con- 
sequence and confinement of _ its 
added havoc depends on bulldozers to 
clear the debris to permit movement 
of firefighting apparatus. As for per- 
sonnel, Dr. B. S. Wolf (also AEC) 
attributed 30% of the casualties to 
mechanical causes, 50% to 60% from 
fire and flashburns and 10% to 20% 
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from nuclear radiation. Contamina- 
tion following an underwater or under- 
ground burst would last somewhat 
longer than from a high air burst 
but neither would necessarily pre- 
vent access to the area longer than, 
say, six hours. 

Destruction of consumer equip- 
ment in the 1,000-plane raids in Ger- 
many was so much more complete 
than damage to power plant equip- 
ment that their power systems had 
increasing reserves after each raid. 
J. G. Noest, Consolidated Edison, said 
the plant equipment could be “saved” 
by shutting down during a raid and by 
resort to reinforced concrete sheds 
over major equipment. Loose brick 
walls are better protection for trans- 
formers than laid up cement blocks. 
Crane damage by contact bombs hit- 
ting the roofs impeded restoration, he 
added. 

Experience of Chicago’s Common- 
wealth Edison in meeting a hypotheti- 
cal atomic attack was the basis for 
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six recommendations laid down by 
O. E. Anderson of the Chicago utility. 
They were these: (1) Disperse all 
trucks, tools, equipment and supplies 
essential to system operation; (2) it is 
needless to call up company personnel 
until after the “all-clear” and until a 
survey of damage has been made; (3) 
develop ingenuity in meeting unex- 
pected situations—it is priceless; (4) 
make plans now for meeting an atomic 
attack; (5) keep all plans flexible and 
(6) prove-out your plans by simulat- 
ing a bombing and have key people 
run a critique. To meet future atomic 
bombing threats the Chicago com- 
pany has: (1) Set up a personnel call- 
out system that provides manpower 
for repair teams and four field head- 
quarters; (2) laid down an equipment 
dispersal plan; (3) established emer- 
gency supplies; (4) organized an alter- 
nate staff headquarters complete with 
equipment; (5) created liaison groups; 
(6) set up an emergency communi- 
cations network comprising radio 
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G. M. Tatum, Virginia Electric Power Co; R. R. Stevenson, 
R.&1.E. Co and J. A. Rawls, Virginia Electric Power Co 


and messengers and (7) mobilized fa- 
cilities with neighboring utilities. 

Work of the Consolidated Edison 
Co, Inc, in establishing an emergency 
procedure for the New York area was 
described by Otto W. Manz. Core 
of the emergency organization is a 
damage control staff comprising heads 
and assistant heads of the company’s 
engineering, construction, operating, 
maintenance service and repair depart- 
ments. This damage repair staff is 
backed up by four company officers 
and three deputies and at time of at- 
tack, assemble at several dispersed 
dispatching centers. They draw upon 
a working force of 17,000 including 
engineers, operators, construction and 
maintenance personnel. Members of 
this force have a preferred and two 
alternate locations to which they are 
to report after the all-clear. Shift 
workers on duty remain on duty until 
relieved. Off-duty shift workers re- 
port their normal trick. Non-shift 
personnel are divided into two equal 
groups that work 12-hr 
shifts. 


alternate 


The damage control staffs only can 
break radio silence. Personnel super- 
visors at reporting centers communi- 
cate with damage control headquar- 
ters by regular channels. Certain ve- 
hicles now engaged in normal emer- 
gency work, and equipped with two 
way radio, are dispersed over the sys- 
tem to back up these channels. 

The following supplementary pre- 
cedures are being followed: (1) Geiger 
counters and radiation dosage meters 
are being assembled; (2) some 200 
first aid attendents are being trained 
and spread throughout the system (3) 
company doctors and nurses are being 
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mobilized; (4) cots and blankets are 
being stored and (5) emergency ra- 
tions. 


POWER GENERATION 


Progress in the Development of Large Tur- 
bine Generators. E. D. Huntley and H. D. 
Taylor, both of General Electric Co 


Traces factors underlying 10/1 size 
growth in 20 years; adoption of hydro- 
gen cooling, tooth ventilation, fabri- 
cated end shields, vibration control, im- 
proved iron and insulation, 
aluminum conductors, higher 
for excitation and generation. 


alloyed 
voltage 


Modern Practice in the Balancing of Large 
Turbine-Generator Rotors. C. M. Laffoon, 
A. C. Hagg, C. H. Jantley and P. R. Heller, 
all of Westinghouse Electric Corp 
Technique no longer trial and error 
Seasoning in balancing rigs at factory. 
Seasoning under operation important. 
Details of production tests and balan 
ing. Growing sizes warrant critical at- 
tention to balancing. 


Objective anncunced by Chairman 
H. Harris for the session was to 


THE COVER 


Introducing an issue dominated 
by the AIEE meeting, this week's 
cover shows the first session on 
medal and prize awards. At the 
table are, left to right, J. J. Orr, 
chairman of AIEE’s committee on 
award of Institute prizes; Scott 
Turner, of ASCE, chairman of the 
Hoover Medal Board of Award: 
Karl T. Compton, MIT president 
and Hoover medalist; Chauncey G. 
Suits, General Electric Co research 
director who presented the Hoover 
Medal; Titus G. LeClair, ATEE 
president; E. E. Howard, of ASCE. 
chairman of the Alfred Noble prize 
award committee; and Ralph J. 
Kochenburger, of the University of 


Connecticut, winner of the Alfred 
Noble Prize. 
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J. F. Fairman, Consolidated Edison Co and past president of 
the AIEE; D. C. Prince and P. L. Alger, General Electric Co 


afford a periodic resume of advance 
by manufacturers and corresponding 
opportunity for users to present their 
pending needs. In fact it was hoped 
the discussions would bring out fac- 
tors often reserved for the privacy 
of negotiations and transactions. Each 
manufacturer registered his develop- 
ments paralleling those in the papers. 

When it came to comment on the 
two formal papers, J. G. Noest said 
preheating has definitely prolonged 
the life of windings of older ma- 
chines; modern generators should be 
designed so that it is unnecessary 
despite more frequent starting and 
stopping of even the newest Consoli- 
dated Edison units because of the 4:1 
ratio of load range. His suggestion 
that the cooling system be used for 
the heating was less acceptable to 
Taylor than heating by current to 
keep the windings expanded. 

F. M. Porter confirmed the Allis- 
Chalmers support (by L. T. Rosen- 
berg) for 22 kv or higher, reporting 
successful use on AG&E synchronous 
condensers. On behalf of F. H. Lane 
he pointed ,to continuing need for 
better balance between generators and 
get-away equipment with reference to 
voltage. 

In comment on the comprehensive 
review of the art by I. E. Moultrop 
and G. A. Orrok, Jr., Boston Edison, 
N. E. Funk, Philadelphia Electric said 
the phenomenal improvements in ef- 
ficiency and reliability have been so 
obliterated by rise in cost of fuel, 
labor and equipment that bus bar costs 
have benefitted comparatively little. 

E. G. Bailey, Babcock & Wilcox, as- 
serted the same authors may be nearer 
right in their vision and expectations 
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R. J. Wiseman, The Okonite Co; P. R. Knapp, Toledo Edison 
Co and D. W. Taylor, Public Service Electric & Gas Co of N. J. 


on higher temperatures, gas turbines 
and atomic energy than most will ad- 
mit. He challenged electrical engineers 
to achieve the same improvement in 
reliability of distribution during ad- 
verse weather as has been attained for 
boilers, turbines and their associated 
generators. 


HIGH-VOLTAGE TRANSMISSION 


Techniques of Corona Loss Measurement and 
Analysis. O. Naef, American Gas & Electric 
Service Corp; R. L. Tremaine and A. R. 
Jones, both of Westinghouse Electric Corp 


Corona Investigation on Extra High Voltage 
Lines. 1. W. Gross and O. Naef, both of 
American Gas & Electric Service Corp; C. F. 
Wagner and R. L. Tremaine, both of West- 
inghouse Electric Corp 


Radio Interference Tests in Field and Labora- 
tory. G. D. Lippert and S. C. Bartlett, both 
of American Gas & Electric Service Corp; 
W. E. Pakala and C. D. Fahrnkopf, both of 
Westinghouse Electric Corp 


The 300/318-Kv Extra High Voltage Trans- 
mission System of AG&ECo. P. Sporn, E. L. 
Peterson, |. W. Gross and H. P. St. Clair, all 
of American Gas & Electric Service Corp 


The first three record the studies on 
the 500-kv experimental line which 
underlie the decision to ‘build the 
300/315-kv line of the fourth paper 
(this to be condensed in a subsequent 
issue of Electrical World). 


While there was manifest realiza- 
tion of the large contribution of spe- 
cific information toward well-advised 
design of transmission, the discussion 
of the 315-kv papers was hardly on 
the monumental plane. Most of it 
had to do with details of corona and 
radio influence measurement. Bonne- 
ville studies largely confirm the Tidd 
data, said P. L. Bellaschi, in pointing 
to the correlation of swing angle, 
tower clearance and switching surge. 
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Two members of Electricite de France 
commented on the papers. J. R. 
Robert presented oscillograms of the 
corona streamers and advocated 
avoidance of positive streamers. P. L. 
Schereschewskg inferred that the nega- 
tive results as to bundle conductors 
could be attributed to the use of a 
separation three times the value found 
appropriate in Europe. 

Several discussors pointed to the 
lack of precision of meters for de- 
termining radio influence, a two to 
one ratio for extremes with available 
instruments being readily 
With so much of the 
315 kv 
radio 


possible. 
limitation to 
attributable to corona and 
influence it appears that the 
latter measurements should be more 
dependable and precise. As for corona 
there was considerate consensus that 
corona is not additive in either noise 
or loss. T. F. Peterson, Preformed 
Line Products, showed how closely- 
spaced drops shield one another and 
suggested that a permanent wetting 
agent might result in a uniform non- 
corona film of rain. 


TRANSFORMERS 


Single-Step Voltage Regulator Application. 
Roland W. Schlie, Rural Electrification Ad- 
ministration 


Low-cost regulator with one step holds 
rural line distribution voltage to mini- 
mum and maximum limits. Two units 
required to equal capability of one 
multi-step regulator. Experience cited. 


Insulation Coordination and a New Line of 
Oil-Insulated Potential Transformers. F. J. 
Vogel, Illinois Institute of Technology and 
D. R. Laib, Allis Chalmers Mfg Co 


Insulation design considerations in- 
volved in development of a line of 
four oil insulated potential transformers. 
Reports results of study of insulation 
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T. J. Allen, Georgia Power Co; Herbert J. Scholz, Southern 
Services, Inc; W. R. Brownlee, Commonwealth Services 


assemblies undertaken to determine 
highest dielectric strength to ground 
and best impulse characteristics. 


A 2,000,000-Kva Transformer Core. W. C. 
Sealey, Allis-Chalmers Mfg Co 


Experience in building 60-cycle trans- 
former core for 300,000,000-v betatron 
large enough for a 2,000,000-kva power 
transformer—demonstrates steel trans- 
formers can be built larger at lower 
cost with less loss per kva. 


Economics of Power Transformer Application. 
J. E. Barksle and R. L. Witzke, both of 
Westinghouse Electric Corp 


Evaluates savings possible through 
standard application of 3-phase trans- 
formers vs single-phase; reduced insula- 
tion levels, and method of transformer 
cooling. Find OA/FA and OA/FA/ 
FOA transformers have merit if spare 
capacity is on this spot. 


An Investigation of Audio Noise In Substa- 
tion Type Transformers. J. H. Vivian, South- 
ern California Edison Co and R. R. Peck, 
Line Material Co 


Studies show NEMA Standard noise 
levels too high. To be inaudible trans- 
former noise level at nearest house must 
be 8 db below ambient. Barriers for 
sound control have disadvantages. Cor- 
rection lies in control of noise sources 
in apparatus. 


Transformer Magnetizing Inrush Current. 
T. R. Specht, Westinghouse Electric Corp 
Formulas and curves developed for 
approximating magnetizing inrush curve 
for transformer permit precalculation of 
time delay in protective devices and de- 
sign of protection provided. 


Improved Core Form Transformer Winding. 
E. J. Grimmer and W. L. Teague, both of 
Westinghouse Electric Corp 
Pancake winding for HV core-form 
transformers gives improved surge dis- 
tribution. Methods of winding coils as 
continuous windings make the scheme 
practical when carried out on a com- 
mercial scale. 


Acoustic Models of Transformer Installa- 
tions. Briggs Gettys and William B. Con- 
over, both of General Electric Co 


Noise measurement on acoustic model 
of transformer in its environment per- 
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J. L. Callahan, Radio Corp of America and F. O. McMillan, 


Oregon State College 


mits performance prediction and evalua- 
tion of alternate sound-releasing barrier 
designs. Cost is small. 


Problems with high transformer in- 
rush magnetizing current were com- 
monly acknowledged by discussers of 
the committee report and the Specht 
paper. Questions raised by W. R 
Brownlee, Commonwealth Service, 
and G. B. Dodds, Duquesne Light 
Co, drew answers in closure indicat- 
ing that variations in inrush, within 
one rating, are due to differences in 
winding, core steel, transformer de- 
sign, etc. Test was suggested as the 
only reliable source of 
on specific units. 


information 
Up to 100 shots 
are required to get the “worst” con- 
dition according to experience cited 
by J. B. Gibson, British G.E. H. A. P. 
Langstaff, West Penn Power, reported 
success in breaking magnetizing cur- 
rent on the 132-kv side of a 45,000- 
kva, 132/13.8-kv, 3-phase transformer 
at Springdale using a motor operated 
horn-gap switch 


Most discussers of the two papers 


on transformer noise acknowledged 
that it is a growing problem as sub- 
Stations encroached on_ residential 
areas. C. S. Murray, Consolidated 
Co, conceded the usefulness 
of barriers in cutting noise but said 
the problems of duplicating the model 
in the field—particularly in cities with 
large buildings—made the acoustic 
model technique unattractive in New 
York. T. R. Specht, Westinghouse, 
agreed that cold rolled steel g 
lower noise levels but noted that 
standard units gave an optimum noise- 
cost combination. T. D. Gordy, G.E 
asked if the object of noise studies 
should not be 


Edison 


gave 


to elminate the com- 
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J. H. Vivian and L. F. Hunt, Southern California Edison Co; 


L. M. Olmstead, Duquesne Light Co 


plaint rather than to make the trans- 
formers inaudible. Gordy also ob- 
served that vibration of control boxes 
and radiators complicate the noise 
frequency pattern in acoustic model 
tests but that the technique has broad 
application. 

Schlie’s paper on single-step regu- 
lators renewed discussion of the proper 
size step and voltage range for regula- 
tors. R. L. Brown, Westinghouse, ob- 
served that operators seem to favor 
a +10% voltage range over +412 %. 
Moreover, he felt that one regulator 
with a 10% range would have lower 
losses and less maintenance than an 
equivalent installation of two single- 
step units as suggested by Schlie. J. F. 
Oberholtzer, Commonwealth Services, 
said questions of single-step vs multi- 
step regulators should be resolved 
using cost per volt improvement as 
the criterion and that switched ca- 
pacitors should be considered in such 
a comparison. A point in favor of 
single-step regulators noted by R. D 
Nelson, REA, was that they do not 
require line-drop compensation. 

The conference paper by D. R 
Samson, G.E., emphasized that in 
order to hold good utilization voltage, 
distribution regulators should have 
enough range to compensate for volt- 
age variation on both input and out- 
put sides. In discussion Schlie 
gested a very narrow 
width (+'% v) with 
type regulators. 


sug- 
voltage band 
supplementary 


CAPACITORS 


Application of Shunt Capacitors at Transmis- 
sion and Distribution Stations. F. M. Porter 
and C. P. Zimmerman, both of American Gas 
and Electric Service Corp 


Performance of switching equip- 
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ment and capacitor banks ranging from 
22 to 44 kv and from 3,000 to 20,000 
kvar indicate reliable results for 
transmission systems. 


Technical Problems Associated with the Ap- 
plication of a Capacitor in Series with a 
Synchronous Condenser. R. L. Witzke, 
Westinghouse Electric Corp, and E. L. Michel- 
son, Commonwealth Edison Co 


Mathematical 
quency transients 
change and their adequate positive 
damping; negative resistance of syn- 
chronous condenser and how to esti- 
mate. 


Low-fre- 
following load 


studies on: 


Application of a Series Capacitor to a Syn- 
chronous Condenser for Reducing Voltage 
Flicker. P. M. Black, IIlinois Northern Utili- 


ties Co, and L. F. Lischer, Commonwealth 
Edison Co 


Having a 3,600-kvar series capacitor in 
service, voltage flicker caused by 25,000- 
kva are furnace operation is less than 
formerly with a 15,000-kva furnace. 


Fundamental Effects of Series Capacitois in 
High-Voltage Transmission Lines. A. A. 
Johnson, J. E. Barkle, D. J. Povejsil, all of 
Westinghouse Electric Corp 


Series compensations of more than 
50% are practical if purpose of extra 
compensation is to increase short-time 
overload capacity of the line or tran- 
sient stability of system. 


Difficulties cited by Funkhauser, 
Van Sickle and Shankle, with the 
switching of capacitors at one volt- 
age level causing disturbances at an- 
other voltage level were familiar to 
most discussers. E. Harrington said 
BPA engineers had experienced the 
phenomena in dropping unloaded 230- 
kv lines and had led to a breaker spe- 
cification limiting permissible restrikes. 
Overvoltages due to restrikes, Har- 
rington warned, can damage capacitor 
dielectric and ionization can shorten 
insulation life. Heavy inrush can pit 
capacitor foil or damage leads or 
damage breakers themselves unless 
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H. D. Braley, Consolidated Edison Co; F. A. Faron, C. W. Fick 
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held to reasonable values. Harrington 
suspected the Indianapolis lightning 
arrester failures were initiated by the 
breaker operation rather than caused 
by them. On the West Penn Power 
Co system H. A. P. Langstaff reported 
restrikes accompanying the switching 
of a 3,240-kvar capacitor bank on a 
25-kv line caused insulation break- 
down in an adjacent substation and 
burst lamp sockets in a _ highway 
tunnel 30 miles away. The trouble 
was overcome by de-energizing the 
25-kv line at both ends when the ca- 
pacitors were switched. N. E. Dillow, 
G.E., pointed out that there is a 
specific limit to the size of a capacitor 
that can be switched by an oil circuit 
breaker. Hence modification of the 
breaker will not eliminate restrikes 
Restrikes are not destructive of them- 
selves unless accompanied by exces- 
sive voltages, he said. 
comment on 


In a general 
all capacitor switching 
papers, C. P. Zimmerman, American 
Gas & Electric Service, observed that 
all figures on the maximum kvar that 
can be switched are based on restrict- 
ing voltages to 2 to 24% times normal. 
It would be well if these figures had 
been tempered by a factor taking into 
account maintenance on contacts and 
oil. 

Wilbur F. Skeats, G.E., felt the arc 
extinction time, of more than three 
half-cycles, cited in the Van Sickle- 
Zaborszky paper was long. E. W. 
Boehne, M.I.T., said the paper didn’t 
give enough emphasis to the impor- 
tance of the surge impedance behind 
the bus. An infinite bus could pro- 
duce reflected voltages of three times 
normal. He. suggested that the ca- 
pacitor bank itself could be used to 


A. A. Johnson, Westinghouse Electric Corp; E. L. Michelson, 


Commonwealth Edison Co and M. W. Ghen, Duquesne Light Co 


swallow up some of the voltage re- 
flections if given a chance. Earl Rietz, 
G.E., observed that low-oil-content 
and air-blast breakers hold the most 
promise for switching capacitors. 


INSULATED CONDUCTORS 


Thermal Expansion Effects In Power Cables. 
C. S. Schifreen, Philadelphia Electric Co 
Laboratory tests give data for com- 
puting cable movement at duct mouths 
and provide basis for evaluating various 
cable constructions. 


Thermal Transients on duried Cables. F. H. 
Buller, General Electric Co 

Theoretical 

techniques for calculating temperature 


limitations of present 
transients on buried cable said to be 
overcome by formula developed in 
paper. It doesn’t apply to cables in 
ducts. 


Radial and Tangential Stresses In Impreg- 
nated Paper Insulation. J. B. Whitehead, 
The Johns Hopkins University 
Direct analytical method for comput- 
ing insulation stresses in oil channels 
of underground cables. Method ex- 
tended to both radial and tangential 
stresses also those in graded cables. 


Lead Alloy Sheaths For Underground Power 
Cable. Herman Halperin and C. E. Betzer, 
both of Commonwealth Edison Co 
Arsenical-lead alloy cable sheaths su 
perior to copper bearing lead in ability 
to withstand repeated bending, _ re- 
sistance to creep and give long life 
under tension. Reduced offset in man- 
holes permissible with alloy sheaths 
cuts cost of new manholes. 


69-Kv Medium Pressure Gas-Filled Cable. 
H. W. Clark, Potomac Electric Power Co 
First medium pressure gas-filled cable 
installation for operation above 46 kv 
made on Washington, D. C., system. 
Discussion covers factors affecting se- 
lection, details of cable and accessories, 
special feature of conduit line. 


The Halperin-Betzer paper on lead 
alloy cable sheaths drew widespread 
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and generally favorable comment from 
utilities and manufacturers alike. 
L. I. Komives, however, said Detroit 
Edison cannot justify the cost premium 
for arsenical lead sheaths because 
they have not had much trouble with 
conventional lead, possibly due to 
manholes. R. J. Wiseman, 
Okonite, hoped use of arsenical lead 
sheaths in oil and gas-filled cable 
would bring an increase in oil and gas 
pressures rather than a cut in sheath 
thickness. C. T. Hatcher, Consoli- 
dated Edison failed to check Hal- 
perin’s sheath expansion data, having 
experienced nearly twice the expan- 
sion reported. L. F. Hickernell said 
that Anaconda Wire & Cable is recom- 
mending 250 psi in cables with No. 3 
lead alloy sheaths rather than the 
earlier 200 psi. 


larger 


Three years of test 
have revealed no cases of test sheath 
rupture under 1,000 psi. P. T. Croft, 
Canada Wire and Cable, found no 
difference between arsenical and plain 
lead under vibration tests. He favored 
aluminum sheaths for aerial cable be- 
cause they are lighter and do not 
creep or fail on fatigue. But he did 
not agree with Halperin that a cor- 
rosion jacket would make them un- 
economical for aerial cable. R. W. 
Burrell, Consolidated Edison Co, 
found sheath losses of aluminum vs 
lead different from values in the paper, 
his data showing sheath losses in the 
ratio of 4 to 5:1 in favor of lead. 
The Whitehead paper drew fire 
on several points during discussion. 
L. Meyerhoff, General Cable, ob- 
served that the mathematics could be 
simplified. No significant error would 
be introduced by assuming a rec- 
tangular rather than a cylindrical mass 
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W. S. Hill, General Electric Co and T. G. LeClair, Common- 
wealth Edison Co and president of the AIEE 


of insulation. W. A. Del Mar, Phelps 
Dodge, noted that Dr. Whitehead had 
changed his position on the effect of 
denser paper. 


HYDRO ELECTRIC OUTAGES 


Determination of Generator Standby Reserve 
Requirements. H. T. Strandrud, Bonneville 
Power Administration 


Because of growth of power systems 
and unavailability of extensive multiple 
outage records, probability calculations 
are the most reliable prediction of multi 
ple outages. 

Dependable flow, system load fac- 
tor, and other 
sources of system supply determine 
optimum capacity of an hydro-electric 
power installation, said J. J. Traill, 
Hydro-Electric Power Commission of 
Ontario in a conference paper. He 
found a dependable flow for 85% of 
the time satisfactory; but reported a 
tendency toward use of increasing an- 
nual load factors from 56% in 1938 to 
61% in 1947. 


characteristics of 


In another conference paper E. B. 


Strowger, Niagara Mohawk Power 
Corp, listed the following steps to de- 
termine dependable capacity of a 
hydro system: Selection of 20-year 
period for which stream flow records 
were available; determination of 
monthly flows for each station; con- 
version to kw output at 100% load 
factor; aggregate monthly output, se- 
lection of year with month of mini- 
mum diversified flow; maximum peak- 
ing diagrams for this year; individual 
diagrams summarized into system 
peaking diagram and duration curve; 
depeaking the diagram to specific 
load curve; highest ordinate gives de- 
pendable hydro capacity. He stressed 
that this method is not intended to 
account for probability of forced out- 
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ages of units, nor forecasting errors. 

G. Calabrese, N. Y. University, 
showed how size of the optimum in- 
terconnection between two systems 
can be determined by the theory of 
probability. Effect of service relia- 
bility of the two systems on the value 
of the interconnection can also be 
predicted, he said, as well as variation 
in flow on hydro systems and errors 
in forecasting. 


INSULATING OIL 
Insulation Field Test Results. W. F. Dunkle, 
Pennsylvania Power & Light Co 


Twenty-year results virtually eliminate 
equipment failures due to deteriorated 
insulation. Program embraces bushings, 
circuit breakers, cables, transformers 


Power Factor Testing of Electrical Equip- 
ment to Determine Insulation Values. J. A 
Rawls, Virginia Electric & Power Co 
Procedure has disclosed defective in 
sulation in 180 power transformers, 525 
instrument transformers, 465 OCB bush 
ings, 220 arresters, 12 bus insulators, 
110 notheads, etc. 


Field testing is done by 85% of the 
129 utilities (52,000,000 kw) and, ac- 
cording to the committee’s preliminary 
report, the favored procedure is a 
dielectric loss and 60-c power factor 
test at 2.5 to 10 kv. An assertion that 
the de test disclosed only surface con- 
tamination was vigorously questioned 
by E. B. Curdts of J. G. Biddle Co 
and brought the reassuring experience 
of E. W. Whitmer, Ebasco Services, 
that the ac and dc tests supplement 
one another and are often both neces- 
Sary to support interpretation of the 
test data. Chairman Doble contrib- 
uted a message “out of Washington” 
that oil is to be one of the top critical 
materials and that reclamation is indi- 


cated as imperative. Transformer oil 


February 


L. W. Clark, Detroit Edison; Prof. J. J. Calvert, Northwestern 
University and A. B. Zerby, Eta Kappa Nu Association 


refining is likely to be particularly 
stringent because of the relatively 
large amounts of manpower and equip- 
ment required by the processing. 


RELAYS AND INSTRUMENT 
TRANSFORMERS 


Relay Protection of AC Generators. Project 
Committee of AIEE Relay Committee 


Analysis of questionnaire covering 
generators rated primarily 11 to 15 kv, 
10,000 kva and above, leads to nine 
recommendations, including differen 
tial protection in general and backup 
protection in principle. 


Bibliography of Relay Literature, 1947- 
1949. Project Committee of AIEE Relay 
Committee 


Transformer Magnetizing Current and Its 
Effect on Relaying and Air Switch Operation. 
Subcommittee of AIEE Transformer Com- 
mittee 

Differences in transformer designs 
and effect wide variations in 
magnetization characteristics for a 
given rating and as ratings vary. Per- 
manent desensitizing of differential re- 
lays to magnetizing inrush current is 
possible, but not without sacrifice of 
sensitive protection. Data _ indicates 
that transformer magnetization char- 
acteristics have little or no effect on 
interruption of magnetizing current by 
horn gap switch. 


steels 


Neutral Inversion of a Single Potential 
Transformer Connected Line to Ground on 
an Isolated Delta System. L. L. Gleason, 
Puget Sound Power and Light Co 


Compensating existing transformers 
for low excitation impedance by ap- 
plying secondary burden is solution to 
neutral inversion. 


Commenting on recommendations 
made by the project committee regard- 
ing relay protection of ac generators, 
W. W. Wishard, Commonwealth Edi- 
son Co, stated that practices of his 
company agree generally with the 
recommendations. He was in favor of 
the view that protection against loss 
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H. R. Paxson, Philadelphia Electric Co; S. C. Leyland, West- 
inghouse Electric Corp; J. D. Wood and H. A. Harvey, I-T-E 


of field should be applied to safeguard 
the system rather than individual gen- 
erators, as undervoltage relays are 
satisfactory for this latter purpose. 
J. H. Kinghorn, American Gas & 
Electric Service Corp, in pointing out 
that only three of the companies ques- 
tioned provide some means for direct 
detection of overheating in the rotor, 
said his company is convinced that 
such direct methods are very helpful 
in obtaining safe generator operation. 

Injecting a note of caution, W. R. 
Brownlee, Commonwealth Services 
Inc, reemphasized that as generators 
become more reliable they could also 
become overprotected by relays. He 
added that all types of relaying should 
be scrutinized with a view toward pre- 
vention of costly outages by false 
tripping. 

In discussing the report on trans- 
former magnetizing current and its 
effect on relaying, Dr. E. T. B. Gross, 
Illinois Institute of Technology, re- 
marked that gas protection relays are 
used extensively in Canada and are 
worthy of more consideration in the 
United States. 


RELAYS AND INDUSTRIAL 
POWER SYSTEMS 

Two questions from the floor 
brought about considerable discussion 
—What was the cause of power com- 
pany reluctance to set substation relays 
high enough so that industrial custom- 
ers could coordinate with selective trip- 
ping on their plant equipment. What 
had AIEE done to convince power 
companies that, from a public rela- 
tions standpoint, higher relay settings 
would be a good idea? 

In reply, J. E. Barkle, Westinghouse 
Electric Corp, said that he knew of 


no action taken by AIEE and that, 
while higher settings might benefit in- 
dividual industrial customers, it would 
be disastrous for power companies 
to use higher settings. George Steeb, 
Niagara Mohawk Power Corp, pointed 
out that many industrials have large 
synchronous motor loads which could 
be lost entirely due to a drop in fre- 
quency if higher relay settings were 
used to interrupt a fault. 

C. E. Parks, Public Service Co of 
Indiana, said industrial power equip- 
ment salesmen have sold equipment 
with specifications calling for higher 
relay settings than those used by the 
local power company. His company 
has been able, he continued, to con- 
vince industrial customers that lower 
relay settings benefit not only the 
power company and all its customers 
but also the industrial’s own power 
system. 

Two industrial customers, repre- 
sented by T. O. Zittel, Bethlehem 
Steel Co, and F. H. Kimmel, Alumi- 
num Ore Co, remarked they have had 
good cooperation with their respective 
power suppliers, and feel that relay 
coordination protection in their plants 
is adequte and satisfactory. W. A. 
Frankenfield, Detroit Edison Co, said 
that industrial customers seem to have 
but meager information as to proper 
relay coordination protection. He felt 
it would be beneficial if the industrial 
customer had a relay engineer sit 
down with the power company relay 
engineer and discuss relay protection 
needed for present or new equipment. 


LOAD CONTROL 


Six informal papers from as many 
utility systems registered considerable 


ELECTRICAL WORLD @ February 12, 195] 


T. J. Taylor, Ohio Brass Co; 1. W. Gross and H. P. St. Clair, 
AG&E Service Corp; A. H. Kidder, Philadelphia Electric Co 


convergence toward the fundamental 
premise that load changes in inter- 
connected areas should be compen- 
sated by equivalent changes in genera- 
tion nearest to those loads. In intro- 
ducing the program under the chair- 
manship of C. P. Almon, TVA, S. B. 
Morehouse, Leeds & Northrup, said 
the trend has in five years become 
one of asking not why but where 
should load changes be absorbed. 
E. E. George, Ebasco, and H. S. 
Metcalf, Consolidated Edison, con- 
curred in the belief that multiple regu- 
lation is preferable to unregulated 
base-loading of major efficient units. 
One of the authors D. H. Cameron, 
Kansas City Power & Light, in com- 
ment on one paper by A. P. Hayward, 
Duquesne Light, said the need is for 
an incremental loading in conformity 
with the thermal potentialities as em- 
braced in the Hayward “Program 
Load Control” scheme. Incremental 
rate near full capability on modern 
large equipment may not be as high 
as that of older equipment at rela- 
tively light load said G. H. McDaniel, 
AG&E Service Corp. 


PROTECTIVE DEVICES 


Application of Resonant Grounding in Power 
Systems in the U.S. E. T. 8. Gross, Illinois 
Inst. of Technology, and E. W. Atherton, 
1-T-E Circuit Breaker Co 
Resonant grounding experience is 
very satisfactory, indicates low main- 
tenance. Major application 69 kv and 
lower, trend is toward equipment with 
extended time rating for sustained 
faults. 


Some Effects of Lightning Arrester Protec- 
tive Characteristics and Location Upon Sta- 
tion Apparatus Protection. J. W. Kalb, Ohio 
Brass Co 
To protect station equipment against 
incoming surges, arresters should be 
(Continued on page 171) 





FIG 1—PIPING LAYOUT through which gas flows for drying transformer while it is in service by the gas circulation method 


Gas Circulation Dries Out Insulation 
While Transformer Carries Load 


Gas circulation method permits transformers to be 


dried while in service. Developed during World War 


ll, the method has since been applied 14 times 


M. E. WILLIS and M. L. DALTROFF, Operating Maintenance Division 
Philadelphia Electric Co 


A gas recirculation method for drying 
power been de- 


Philadelphia Electric Co 


transformers has 
veloped by 
making it possible to remove moisture 
from transformer insulation while the 
equipment is carrying load 

In this technique, nitrogen is cil 
culated by a compressor through a 
closed loop system that connects the 
space over the oil in a transformer 
with water and oil vapor absorbants 
This method of drying has the follow- 
ing significant advantages 

1. Transformer can be kept in serv 
ice 

2. No 
charges to remove and install a spare 


during dryout 


loss of 


revenue and no 


3. No expensive oven to build and 
maintain. 
4. Minimum labor to operate 
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5. No interference with or change 
in Operating procedures 

6. Simple equipment requires mini- 
mum of attention 

7. Can be applied to one or a num- 
ber of units by series piping, and by 
proper location of dehydrators. 

8. Can be used on any transformers 
that can be made moderately gas 
tight and that have a small gas space 
over the oil 

The drying method was used in- 
itially as the result of a cooling-coil 
leak on a 20,000-kva, 66/13-kv, I- 
Inertaire water-cooled trans- 
former, that was the phase C unit in a 
3-phase bank at a generating station. 
This station was on base load and loss 


phase 


of the bank reduced generating ca- 
pacity about 50%. There was no 
available spare for the job and it was 
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virtually impossible to obtain a new 
one at the time. 

For a time, the transformer was 
kept in service during the week and 
taken out of service on Sundays for 
wiping down and oil filtration. 
ever, the 


How- 
transformer remained wet 
and was in dangerous operating condi- 
tion Because of the continuing 
hazardous conditions, it was decided to 
try the gas circulation drying method. 


Basic Principle . . . This method is 
based on the principle that dry gases 
have an affinity for moisture and will 
absorb moisture until the vapor pres- 
sure is in equilibrium at the partial 
pressure of the vapor mixture, due 
to the temperature of the mixture at 
any instant. If the moisture is 
continually absorbed from the gas 
mixture, and if the gas is returned to 
the transformer in a dry condition, 
there is provided a method of drying 
transformers. In operation, the gas is 
circulated from the transformer 
through containers of silica gel (to 
absorb water) and carbon (to absorb 
oil vapor) and then back into the 
transformer by a small compressor. 
Fig 1 shows the piping and equipment 
arrangement. 
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De-colorizing carbon is used to ab- 
sorb any oil vapor in gas mixture. 
This material has a thirst for oil but 
does not like water. Silica gel ab- 
sorbs water in preference to oil. The 
color indicator is used to indicate the 
need for changing dehydrator con- 
tainers. 

A silica gel dryer is required. This 
dryer passes warm dry air through 
the wet silica gel to remove moisture. 
It employs a small air heater, thermo- 
statically controlled and connected to 
one end of the silica gel dehydrator 
tank. Details of this heater and its 
assembly with the container are shown 
in Fig 2. In order to produce a par- 
tial vacuum and at the same time re- 
move the moisture, a simple home 
made air ejector supplied with air by a 
small compressor is connected to the 
other end of the container. 


Test Data... This drying method in 
one month’s operation removed 100 
oz of water and reduced the power 
factor test values by 24% for high- 
voltage winding to ground (H/G) and 
low-voltage winding to ground (L/G), 
and by 16.5% between windings 
(H/L). In seven months the trans- 
former power factors were back to 


normal and 900 oz of water had been 
removed. This is approximately 6.75 
gal of water removed without loss of 
service on this important power trans- 
former bank. 

Two heat runs were made on this 
transformer using a separate generator 
to supply low voltage for this dryout. 
The gas circulation system was in- 
stalled and put into use during these 
heat runs. 


Various Applications . . . The gas cir- 
culation method of drying has been 
applied to 14 transformers, ranging in 
voltage from 66 kv to 13 kv, 20,000 
kva to 3,333 kva, and including Iner- 
taire, oil conservator, and free-breath- 
ing types of transformers. It can be 
used on single units, or a number of 
transformers can be piped in series 
with one compressor for gas circu- 
lation, and with a carbon and silica- 
gel container on the exhaust side of 
each transformer. The method can 
be applied easily to any transformer 
which can be sealed to hold a pres- 
sure of a few inches of mercury, above 
or below atmospheric pressure, and 
which has, or can be made to have, a 
gas space or blanket above the oil at 
least 3 in. deep. 


Carbon container 


This method does not affect the 
normal operation of any type of nitro- 
gen blanket over top of the oil. The 
normal pressure regulated supply or 
seal is maintained as the gas is circu- 
lated without building up any appre- 
ciable pressure or vacuum on the pip- 
ing of the gas circulation system. 
Once the compressor is up to speed 
the whole gas system is in dynamic 
equilibrium. The transformer is still 
maintained at the normal gas pressure 
and the nitrogen control system can 
feed in nitrogen or release nitrogen 
according to transformer and ambient 
temperature conditions. 

The mercury regulator acts as a 
safety valve in case of any trouble 
with the gas circulation system. If 
there is no mercury U-tube on the 
transformer when the gas system is in- 
stalled, a tube is added for protection 
to the transformer in case one of the 
dehydrators or gas lines might plug 
up causing either pressure or vacuum 
on the system. The U-tube is to be 
set to relieve pressure over %4 psi or 
a vacuum over 1 in. Hg. This U-tube 
installation is necessary on all trans- 
formers that do not have the same 
or similar equipment as part of the 
nitrogen system. 


Transformer 


ef 


ak 
oe % 


FIG 2—AIR HEATER for drying silica gel is completely insul- 
ated with asbestos. Below is silica gel tank assembly with 
air heater and air line arranged for drying silica gel prepara- 
tory to reuse. Ejector is made from standard fittings 


FIG 3—EQUIPMENT employed in drying transformer. Gas 
from space over oil in transformer is forced by compressor 
through silica gel container and carbon container. From 
carbon container nitrogen is forced to other transformer of bank 
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WALSALL STATION'S ultimate 180,000 kw will have six design extensively used in England. Pipes distributing water 
_of the natural draft water cooling towers of hyperbolic to irrigation system are of asbestos cement for lightness 


British Natural Draft Cooling Towers 


Hyperbolic concrete shells give chimney scapes. They are designed with sufficient height (232 ft 
; . in the accompanying pictures) and cross-sectional area 
effect to air passing over wood slats sprayed (165 ft diam at the base) to move the desired amount of 


: . . evaporating air upward through the cooling stack. 
with condensing water for cooling and re-use , ; e . e 

In a number of cases on the outskirts of densely povu- 
lated areas sewage effluent is used, sometimes diluted with 
river water. Evaporation will increase the concentration 


B.itish power plant practice customarily adopts natural of solids unless sufficient water is bled from the system 


draft cooling towers for sites where the stream flow is not 
adequate for year-round supply of condensing water. This 
is in contrast to the U.S.A. practice of; using fans and 
comparatively low structures. 

The “sheaf of wheat” towers of hyperbolic or double- 
cone contours are familiar sights on British power land- 


CROSS-SECTION of a 

tower 16512 ft in di- 
ameter and 232 ft high 
designed to cool 1,600,- 
000 gal per hr through 
12 F range for a 30-Mw 
unit. Tower throat is 
sometimes formed by in- 
verting a small cone over 
@ larger one. Thickness 
about 15 in. at the base, 
tapering to 4 in. at one- 
third height 


FERRO-CONCRETE, vibrated, precast units are used for the 

main members of the cooling stack inside the tower. Tim- 
ber slats are being used only for the horizontal interlacing 
members over which the water falls 
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2? FOUNDATION ring beam of reinforced concrete is lowered 
into previously dug channel for concrete pouring 


T-FORM foundation ring is used where the subsoil requires 
a lighter load density. The vee’s are for tower legs 


Contrast with U.S.A. Fan Types 


and is made up with a fresh supply. The bleed-off water 
can be used for ash sluicing and bearing cooling. 

Intermittent dosing with chlorine controls algae growth 
and the consequent fouling of condenser tubes. Chlorina- 
tion also seems to prevent the throw down of suspended 
fine clay. 

Cooled water is collected in a pond constructed under 
the tower. Walls of the pond may be 9 or 10 ft high. 


CROSS BEARERS in the upper half of the stack have hori- 
zontal slots which carry horizontal slats of wood. The 


spacing between them controls air flow through tower. The 
sloping members are legs supporting the weight of the shell 
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A diametral dividing wall facilitates cleaning one-half the 
pond while the other half is in service. 

Ice formation is deterred by spraying on the outside 
louvers warm water taken from the return from the con- 
denser. Another method is to lower the pond level and 
allow free passage of air beneath the cooling stack. 

Feasible size of cooling towers is limited only by the 
physical problems of construction. 

Details in the accompanying pictures are typical of 
those employed for the six towers to serve the new 
180,000-kw Walsall Station. The information was adapted 
from a paper prepared by L. F. Jeffrey, chief generation 
engineer, Midlands Division, British Electricity Authority 
with assistance from his associate, A. E. Farmer. 


WATER is distributed to irrigation from ennular culvert 

outside tower shell (Fig 1) or from central surge chamber 
in tower. Spray nozzles of asbestos cement rosettes discharge 
umbrella-shaped cone of water and spray over the slats 
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SMOOTH RECTANGULAR TANK houses the new nitrogen- 
This tank is fora 1,250-kvo unit 


filled dry-type transformer. 


CAST GLASS BUSHING with glass-to-metal seal of the type 
being utilized in the new Class “’B” sealed transformer 


Composition of Class “A”, “B’, "C’, and “HH” 


Insulating Materials 


Class “A” insulation consists of: (1) Cotton, silk, paper 
and similar organic materials when either impregnated or 
immersed in a liquid dielectric; (2) molded and laminated 
materials with cellulose filler, phenolic resins, and other 
resins of similar properties; (3) films and sheets of cellu- 
lose acetate and other cellulose derivatives of similar prop- 
erties; and (4) varnishes (enamel) as applied to conductors 


Class “’B” insulation consists of mica, asbestos, fiber glass, 
and similar inorganic materials in built-up form with 


organic binding substances. 


A small proportion of Class 


“A” materials may be used for structural purposes only. 


Class “’C”’ insulation consists entirely of mica, porcelain, 
glass, quartz, and similar inorganic materials. 


Class “‘H” insulation consists of Class “C” materials us- 


ing silicone varnishes as an impregnant. 


Sealed, Gas-Filled Transformer Does 
Class “H" Job with “B” Insulation 


New sealed dry-type transformer utilizes Class “B” insulation 
in a nitrogen atmosphere at Class “H” temperatures with 


no loss in life expectancy. Initial cost saving is 8 percent 


C. E. SUTTON, Manager Distribution Transformer Sales Division 
General Electric Co, Pittsfield, Mass. 


Bon utility and industrial engineers 
have long dreamed of an ideal trans- 
former. Their “blue-sky” dreaming 
envisioned a transformer without 
liquid—but with size, weight, impulse 
strength, noise level, losses, and price 
comparable with today’s liquid-filled 
units. 

The electrical industry has come 
one step closer to this objective with 
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the introduction this month of sealed 
dry-type transformers using Class 


“B” insulation and operating in a nitro- 


gen atmosphere. Class “B” mate- 
rials are more readily available and, 
since they cost less, current price 
levels for the new sealed units are 
half-way between the ventilated dry- 
type and Class “H” sealed. 

Design engineers have learned that 
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when Class “B” insulations are sealed 
in nitrogen they can be operated at 
temperatures previously considered 
practical only with the more expensive 
Class “H” insulations. In fact, ex- 
tensive tests conducted during the last 
few years have shown that Class “B” 
materials in a sealed nitrogen atmo- 
sphere can be operated at Class “H” 
temperature levels with a life ex- 
pectancy equal to or greater than 
Class “B” insulations operated at low- 
er values in ventilated construction. 


Application Guide. .. With four types 
of non-flammable transformers to 
choose from, the application engineer 
must carefully consider both engineer- 
ing and economics in making his 
selection. From the table it can be 
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seen that the new Class “B” trans- 
former is identical in electrical and 
mechanical characteristics with pre- 
viously available Class “H”. This 
table also compares Class “B” trans- 
former construction with other avail- 
able types of transformers. (Values 
listed are approximate and should be 
checked with the manufacturer for 
specific ratings.) 

Accelerated use of less expensive 
Class “B” sealed units should be par- 
ticularly true in selected 
such as: 


locations 


1. Metropolitan ac secondary net- 
work systems; 

2. Where complete absence of liq- 
uid is of importance; 

3. Industrial installations with cor- 
rosive or highly contaminated atmos- 
phere; 

4. Indoor and outdoor load-center 
unit substations to supply auxiliary 
power in large steam generating sta- 
tions; 

5. Mining or other underground 
service where transformer may be 
subjected to excess moisture or sub- 
mersion. 


Open, Ventilated Transformers. . . 
To properly evaluate the new design, 
it is desirable to review it in conjunc- 
tion with previously available trans- 
former constructions of the dry type. 
Conventional dry-type transformers 
using Class “B” insulations have been 
available for a number of years and 
their use has become widespread. 
However, because this type of con- 
struction is ventilated to the outside 
atmosphere, its application has been 
usually limited to indoor installations 
in clean, dry locations. During World 
War II, many installations were made 
in airplane and instrument factories 
where excess moisture, dust, lint, and 
corrosive fumes were not present. 

Where indoor installations were 
needed under adverse atmospheric 
conditions, ventilated dry-type units 
could be used. Special precautions 
were necessary, however, to prevent 
the entrance of moisture into the wind- 
ings during shutdowns and/or to re- 
move accumulated dust and lint from 
windings periodically. Outdoor ap- 
plications were definitely unsound in 
view of moisture being taken into the 
windings by rain or wind. 


Askarel-Filled Transformers . . . As 
an alternative to open, ventilated dry- 


How Class ‘’B’’ Insulated Transformer Compares with Prevailing Types 


Factors 


Comparative prices, percent 100 
Characteristics: 
Insulation class 
Impulse strength, percent 
Total loss at 75 C, percent 
Audio sound level, db. . 
Weights, percent. . 


100 
“ye 
100 


Temperature ratings: 
Average rise, deg 55 
Hottest spot rise, deg C joe 65 


Floor space, percent 


100 
Height, percent. . 


100 
Normal application: 
Indoor, outdoor, or submersible 


Fire and explosion resistant Yes 


Maintenance required: 
Liquid 
Internal cleaning..... t None 
External cleaning and peinting. Normal 


Special precautions before energizing 


either initially or after shutdown. ... None 


* Not yet covered by industry standards. 


Askarel 


Class “A” 
100 


Infrequent 


Dry-Type 


Sealed 
Class "H" 


Ope n 
Ventilated 


100 120 


Class “B"’ Class “H" 
50* 50 50* 
100 100 100 

("X" + 10) ('x" + 10)* "x" + 10)* 

70 120 120 
80 
110 


120* 
140* 


120* 
140* 


100 
90 


120 
110 


120 
110 


Indoor only 


Yes 


All** All** 


Yes (plus) Yes (plus) 


None 
Frequent 
Subnormal 


None 
None 
Minimum 


None 
None 
Minimum 


Yes None None 


** Applicable for all types of installations assuming no exposure to lightning or assuming adequate protection 


against impulse voltages can be provided. 


type transformers, units filled with 
askarel, a non-flammable liquid, have 
been available at approximately the 
same price level. ‘They can be in- 
stalled either indoors or outdoors 
without regard to atmospheric condi- 
tions. High impulse strength inherent 
with this liquid-filled type permits con- 
nections to exposed circuits, and the 
non-flammable liquid permits indoor 
installations with no need to construct 
fireproof vaults. 


Hermetically-Sealed, Class “H” .. . 
The fairly recent introduction of the 
hermetically-sealed, _ nitrogen - filled, 
dry-type transformer utilizing Class 
“H” insulations met requirements for 
a dry-type transformer suitable for in- 
door, outdoor (except for connection 
to circuits exposed to lightning volt- 
ages), or even underground installa- 
tion. 

Although this sealed unit offers 
very definite application advantages 
over the older ventilated types, its 
broad scale use has been limited due 
to the premium price which its higher 
cost has made necessary. Current 
prices for Class “H” sealed trans- 
formers are about 20% higher than 
for either the conventional dry-type 
or askarel-filled units. From an eco- 
nomic standpoint, this makes justi- 
fication of the sealed unit very difficult 
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for quite a number of locations. 


Hermetically-Sealed, Class “B” .. . 
The new Class “B” designs are avail- 
able in ratings 300 through 1,500 kva, 
15,000 v and below. For conventional 
applications, transformers can be sup- 
plied with high- and low-voltage com- 
partments for termination of cables 
or conduit. For network service, the 
transformers are provided with the 
standard throat and provisions for 
mounting the network protector. De- 
velopment is complete for the prin- 
cipal designs of incoming high volt- 
age line sections—including discon- 
necting and grounding switch for de- 
energized operation for network serv- 
ice. Sealed dry-type load center unit 
substations are also available with 
factory coordinated transformer and 
metalclad switchgear assemblies. 
The new sealed dry-type trans- 
former is housed in a smooth, rec- 
tangular tank which is hermetically 
sealed. Gaskets are completely elimi- 
nated by using cast glass bushings 
with glass-to-metal seal. All tank 
openings, such as main cover and man- 
hole cover, are welded in place. The 
tap leads are available through hand- 
holes with welded-on covers located 
in the side of the tank. The core and 
coil structure is similar to that pre- 
viously used for Class “H” units. 





PROCEDURE followed by company representative in planning 
a wiring layout with the customer is as follows. 
lists are filled out with the owner's help showing appliances 


LISTS 


“ea 


Check List Of Electrica! Equipment And Lighting 
For Which Outlets Should Be Provided in Your 


Cabinet Towel, Orying 
2 Chimes, Door 
Cloce 
Deshwosner 
Onsposc! Gorbage 
For Portable 
Fon Ventilating 
Freezer Home 
Freezer ice Cream 
Heoter, Water 
2 Hotplote 
3 Intercommunication Set 
on. Hond 
ron. Wottie 
Juce 


7 Light 


Light, Cosling 
Light, Night 
Lights, Pantry (show number 
Light, Ronge 
Lights. Sink (show mumber 
Light, Ventilotion Head Range 
Liqudize 
S Moker Colter 
26 Mixer, Food 
27 Polisher Floor 
Roo: 
29 Range 
OO Retngeroror 
Rooste 
2 Shorperer, Knite 
Sterilizer Bortie 


Tooster 


List Of Electrical Equipment And Lighting 


For Which Outlets Should Be Provided in Your 


BEDROOM (designate which one 


mes. Doe 
Cleaner. Vocuum 
Clock 

S Cooler, Room 
Oryer, How 
Fan. Portable 
Hegter, Space 

2 Horplote 


0 Intercommumcation Set 


First: Check 


wee 
Mow Ouned — Purchowed 


ome. Heat 


7 Lamps, Lounge (show number 


Lights, Volonce (show number 
25 Machine. Sewing 


in use room-by-room. Second: The utility representative pre- 
pores an “outlet summary” that includes totals for the benefit 
of the contractor handling the job. 


Third: He also makes 


lanned Wiring Program Builds Business... 


The planned wiring program of Louisiana Power and Light 
Co has brought in an average of 100 installations a month 


and won the utility more business and bigger profits 


JOSEPH M. MOONEY, Wiring Consultant 
Louisiana Power and Light Co, New Orleans, La. 


M.«: owners, or prospective builders, 
understand little about wiring. Fac- 
ing this fact squarely, we in Louisiana 
Power & Light Co, believe that check 
lists provide the easiest and simplest 
way to lay a sound foundation for the 
installation of planned wiring. After 
all, the intelligent approach to the 
electrical needs of a home, farm, or 
commercial building is first to deter- 
mine the electrical equipment (appli- 
ances and lighting) that will be re- 
quired immediately and acquired in 
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the future. Then, plan the wiring instal- 
lation to meet the standards of safety 
and provide the ability to serve the 
customers’ needs. 

Putting this approach to work, 
check lists have been devised which 
tabulate the appliances and lighting 
used in the home, on the farm, and in 
many commercial establishments for 
which electric service will be required. 
On these lists is space for check marks 
indicating what items are now in use 
or will be placed in operation. 
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Check Lists . . . Upon contacting a 
customer the company’s representa- 
tive uses only check lists that apply 
to his building, room, or area. To- 
gether, they go through the applicable 
check lists, placing check marks at 
the side of the items now in use 
or expected to be used in the 
future. This initial step provides 
an excellent means for getting the 
customer interested in the planning 
of his wiring installation inasmuch as 
the company representative is talking 
about items which the customer fully 
understands. Also, it provides a means 
for selling the customer on the idea 
of using additional electrical equip- 
ment as well as providing a safeguard 
against the possibility of forgetting 
items for which a costly installation 
might later be required. After the 
representative has secured sufficient 
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SMA O° OUTLET SUMMARY 


PaeraaBD 3Y:.___ioha Dos 


RECOMGE ISD OUTLITS 
= 
Pree [ES [ome 
ive [Est [oem | 

le 


eee | soem fone | Ls clock. 
= Cloel 


2 = Ceiling 


l= Cetling 
1 = Closet,PC 


men & 22. 


3. CIRCUIT SUMMARY 

















a “circuit summary” that includes recommended wire and pro- 
These specifications are checked with 
Fourth: The wiring specialist 


tective device sizes. 
the National Electrical Code. 


Increases Profits 


information, so that he can visualize 
the potential uses of electric service, 
he leaves the customer and returns to 
the office to prepare the recommenda- 
tions. 


Outlet Summary . . . As he carefully 
scans each check list, he determines 
the number of lighting outlets to be 
provided for each room or area and 
places this information in the respec- 
tive boxes under the heading, “light- 
ing outlets.” The same is done for 
switches and convenience outlets and 
the information inserted under the 
respective headings. In planning the 
convenience outlets allowance is made 
for flexibility in the use of appliances 
and for items which may be added 
well in the future. An example of such 
a tabulation is shown in the diagram 
directly above. 


Circuit Summary ... To insure safety 
and the ability to serve, full use is 
made of reference manuals and the 
latest National Electrical Code. The 
check lists are carefully scanned and 
those items requiring individual cir- 
cuits are selected. Again, to assist the 
electrician, each circuit is numbered 
and so indicated in the boxes. The 
size of the load for each circuit is in- 
cluded. The size wire for each circuit, 
as determined by the load and the 
length of the run, as prescribed in the 
National Electrical Code, is inserted. 
The size of the protective device 
(breaker or fuse) for each circuit is 
noted under the heading, “amperage.” 
The voltage necessary to supply each 
circuit is also included. 

After determining the size of the 
load to be supplied and checking this 
with the appropriate table in the Na- 
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prepares a “sketch sheet’’ or wiring layout showing location 
‘of lighting, switch and convenience outlets—also special out- 
lets for range, clock, etc, in the case of residences 


tional Electrical Code, the size of the 
service entrance conductors is inserted. 
Also a brief description of the service 
equipment is included. 


Sketch Sheet . . . A simple, single 
line drawing is prepared upon the 
sketch sheet which embodies all of 
the foregoing information in symbols. 
It clearly indicates the location of the 
lighting, switch and convenience out- 
lets and is prepared mainly for use by 
the electrician. 


Cover .. . After carefully rechecking 
his recommendations the representa- 
tive then assembles. the check lists, 
summary sheets and sketch into a 
booklet. 

Upon contacting the customer, he 
stresses to him that the booklet has 
been specifically prepared to fulfili his 
requirements. The most important 
pages of the booklet, of course, are 
those containing the wiring and out- 
let recommendations together with the 
sketch. 

The recommendations are presented 
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OCTOPUS increased effectiveness of presentations at dinner 
electrical 


meetings with architects, electricians, 


much the same 
manner as though he and the repre- 
sentative were actually walking 
through the room or area. Sufficient 
time is spent on the location of each 
outlet and switch to assure the repre- 
sentative that the customer fully 
understands what the outlet will pro- 
vide and why it is there. Again, the 
check lists may be brought into use 
to show the customer why the outlets 
are provided. The explanation of cir- 
cuits and the service entrance are often 
simplified by the use of down to earth 
similes such as_ the 
sagging clothes line, etc. 

Upon the conclusion of the explana- 
tion, the booklet is then presented 
to the customer as the company’s 
recommendations for planned wiring 
to fulfill his needs. He may then turn 
it over to his contractor. 


to the customer in 


water system, 


Unlimited Check List Flexibility .. . 
The flexibility of the check 
unlimited inasmuch as they may be 
used for new construction, remodeling 
of old 


single rooms, etc 


lists is 


and stores, 
When made avail- 
able to architects, builders and elec- 
tricians they tend to strengthen the 
ties with valuable sales allies 

To acquaint the architects, electrical 
contractors, builders, inspectors, and 
newspaper editors with this program. 
the company played host to these 
groups at a series of dinner meetings 
in each of the districts throughout its 
territory. With the aid of a 25-min 
film on wiring and visual cast slides, 
the company’s promotional material 
was presented together with the check 
list booklets. These booklets have been 
made available, without cost, to these 


residences, farms 


116 


inspectors 


groups for their own use. The com- 
pany’s available 
to assist these groups when possible. 

In addition to the above mentioned 
groups, an intensive educational cam- 
paign, emphasizing the many benefits 
of planned wiring, was aimed at con- 
sumers, company employees, dealers, 
veterans’ organizations, school, 4-H 
and civic groups. Employed in this 
campaign were newspaper ads, pam- 
phlets, brochures, decals, window 
displays, wiring boards, skits, fair dis- 
plays, articles in newspapers and com- 
pany publications, slides, films, film 
strips, charts, and scale models. 

A 39-column-inch Planned Wiring 


representatives are 


1950 Record—1,159 Layouts 


656 Residential 

8 Farm Shops 

7 Poultry Houses 
61 Dairy Barns 

2 Livestock Barns 
43 Pump Houses 

15 Dry Goods Stores 
9 Drug Stores 
6 Hardware Stores . 
1 American Legion 
3 Shoe Shops 
4 Bakery Shops 
6 Football Fields 
4 Restaurants 
2 Baseball Fields 
3 Skating Rinks 
2 Libraries 
0 Churches 
1 Clinics 
1 Appliance Store 
1 Used Car Lot 
2 
1 
1 
6 
3 
1 
3 
1 
1 
1 
1 
8 
1 
1 
1 
1 
3 
1 
1 
1 
1 


Mect Markets 
Grocery Stores 
Cates 

Softball Fields 
Playground 
Offices 
Theaters 
Woodworking 
Shops 

Service Stations 
Radio Shop 
Tourist Courts 
Apt. Buildings 
Trailer Court 
Boys Camps 
Schools 

Rural Hospital 
10 Cent Store 
Auto Displays 
Oil Bulk Plants 
Milk Shop 
Furniture Stores 
Funeral Home 
Country Clubs 
Lumber Yards 
Canning Plants 
Pressing Shop 
Fire Station 
Green House 
Rectory 
Clothing Store 
School Cafeteria 
Night Club 
X-Ray Room 
Church Audit 
Feed Mills 
Hotel 
Sewerage Plant 
Loading Ramp 
Shrimp Wharf 
Dance Halls 
Nursery 


1 


Barber Shops 
Liquor Store 
Printing Shop 
Banks 

Super Markets 
Jewelry Store 
Laundries 

Saw Mill 
Community Ctr 
Fruit Store 
Admin. Building 
Milk Rooms 
Machine Shop 
Brooder House 
Airplane Hangor 
Driving Range 
Irrigation Plants 
Warehouse 
Gymnasium 

ice Cream Plant 


et et tt ee et NRW ONO 


Boat Shop 
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PLANNED WIRING STORY told at appliance and style show 
in Louisiana contrasts 1890 wiring and costumes with today’s 


newspaper ad, scheduled for the week 
of May 15, indicated the cooperation 
that might be expected from electrical 
contractors. On the last day of April, 
each contractor was sent an advance 
reprint of the ad, a promotional bulle- 
tin, and a suggested list of tie-in ads. 
Thirty-two percent of the contractors 
responded by carrying tie-in advertise- 
ments of their own. Additional busi- 
ness was reported by many contractors 
as a result. 

In late 
similar 


August we conducted a 
advertising promotion and 
38% of the contractors ran tie-in ads. 
More are scheduled for 1951. 

Field representatives who carry on 
the Planned Wiring work unanimously 
agree that contractors are becoming 
more and more appreciative of our ef- 
forts as evidenced by the fact that they 
call on the company more frequently 
for assistance. 

Company employees who build or 
remodel are putting in better wiring 
and are enthusiastic boosters. 

Customer interest is growing appre- 
ciably. For the period January 
through December 1950 our field rep- 
resentatives prepared a total of 1,159 
wiring layouts for customers. 

We are progressing slowly with the 
overall campaign so that we might lay 
a good solid foundation with contrac- 
tors and cus‘omers alike. The installa- 
tion of Planned Wiring relieves the 
company of unnecessary service calls, 
cuts down expenses, brings about ad- 
ditional revenue from existing facili- 
ties, provides the customer with more 
complete and enjoyable electrical liv- 
ing, and provides more business and 
greater profits for the contractor, 
wholesaler and manufacturer. 


1951 @ ELECTRICAL WORLD 





ee 


ELECTRICAL WORLD @ February 12, 1951 


a 


ce) 


THE BEST PROTECTION 


FOR YOUR 
DISTRIBUTION 
SYSTEM 


30 million arrester-years haven’t been wrong! 
G-E Pellet Arresters hold lightning voltages to 
lower levels—more consistently over the years 
—than any other distribution arrester. 


Year after year, General Electric Pellet Arres- 
ters have continued to provide a combination of 
low sparkover and low IR drop that holds light 
ning voltages on the transformer to safer values— 


safer than with any other distribution arrester. 


What’s more, these unexcelled protective chat- 
acteristics remain practically unchanged with 
time. Dry inert nitrogen (Nz) fills the sealed gap- 
chamber and prevents the formation of ozonés 
and oxides. Gap electrodes stay bright as new, 
and low sparkover characteristics are stabilized, 
Sealed-in-nitrogen construction is exclusive with 
G-E Pellet Arresters. 


The pellets, of lead dioxide, are actually formed 
with water in a tumbling barrel. Providing valv@ 
action with exceptionally low IR drop, they aré 
unaffected by atmospheric moisture, condensa 


tion or humidity. 


These features mean the best in protection 
99 


achieved through million arrester-years @f 
operational experience. This pellet arrester serv- 
ice record is unapproached by any other distri- 
bution arrester. 

Dcn’t gamble when you buy protection—insist 
on G-E Pellet Arresters for your distribution 
system. Apparatus Dept., General Electric Co., 
Schenectady 5, N. Y. 
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HOW TO 


SYNCHRONOUS CONDENSER of 50,000 kva was received 
completely assembled and ready to go into service. Auxiliaries 
and regulating equipment are housed in building at right 


DESIGN - CONSTRUCT 
OPERATEe MAINTAIN 


TRANSFER OF CONDENSER was made by jacking it up and 
moving it off the flat car on rollers. 
90 deg in the horizontal plane and rolled onto its foundation 


Next it was rotated 


Packaging 50-Mva Condenser Cuts Erection Time 33% 


Shipment of a 50,000-kva synchro- 
nous condenser in one factory-assem- 
bled package enabled 
Power Administration to 


Bonneville 
about 
one-third the time normally required 


Save 


for field erection of a unit shipped dis- 
assembled. The machine was received 
and put into service with all adjust- 
ments factory made, balanced, and in 
perfect condition the haz- 


faced in disassembly at 


None of 
ards normally 
the factory and later in the 
field was experienced as a result of this 


improved procedure 


assembly 


In the past, high cost of foundations 
and field erection, plus the long time 
involved, have been marks against the 
Dur- 
manufac 
that the 


two packages 


use of synchronous condensers 
ing negotiations 
BPA 
installation be 


with the 


turer, proposed con- 


denser 


C. H. BJORQUIST 


Chief, Materials Section 
Bonneville Power Administration 
Portland, Ore. 


one the main machine and its direct- 
connected exciter; the other the neces- 
sary auxiliaries, regulating equipment, 
auxiliaries for the excitation system, 
etc. BPA has on order, however, four 
more units which will be supplied with 
the associated fur- 
nished completely assembled in metal- 
clad units 


auxiliaries also 


Size of the unit as shipped was close 
to the limits of shipping dimensional 
and it was handled on a 
slow speed basis by the carrier rail- 
road. It was taken through all close 
clearances, such as tunnels, individu- 


clearances, 


ally because clearance would not have 


been sufficient to allow for sway of the 
car as part of a complete train. Heavy 
H-beam blocking braced the ends of 
the 355,000-lb unit during transit, and 
internal blocking helped keep the rotor 
rigid. 

Transfer of the condenser from flat 
car to foundation was accomplished 
without overhead cranes. A 6 ft pit 
provided for bottom connection of 
main leads will be unnecessary for 
future units because they have been 
ordered with connections brought out 
through the top of the 
housing. 


condenser 


Cooling water for the ten-pole unit, 
which operates with 15-psi hydrogen, 
is supplied from an adjacent well. 
Cooling water is discharged into a sec- 
ond well some 200 ft distant from the 
first. 


Reclaiming Precipitator Shrouds Brings Savings 


Reclamation of broken tubular pre- 
cipitator shrouds obviates the replace- 
ment of broken shrouds and, at the 
same time, gives the repaired parts 
longer wear than could be expected 
from new parts. Shrouds are repaired 
and reclaimed at Hell Gate generating 
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station of Consolidated Edison Co of 
New York, Inc. The method was de- 
vised by Norman D. Miller, an elec- 
trical mechanic in the company’s elec- 
trical production department. 
Shrouds serve to keep the wire elec- 
trodes taut. Life-prolonging repairs 
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to the broken parts are effected by 
welding a solid rod inside the tube 
at the point of breakage, generally oc- 
curring at the hook-shaped alignment 
bolts. Savings result from reduced 
replacements and the increased life 
expectancy of the repaired shrouds. 
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For the highest relative visibility—on heavy-traffic streets with 
normal mounting practices—General Electric’s Form 109 exceeds 
all luminaires we have tested. This is not just an enthusiastic 
interpretation from laboratory tests—it’s backed-up by lighting 
engineers all over the country. No other high-level illumination 
luminaire in General Electric’s history has ever had such im- 
mediate acceptance—backed by installations. 


NEW DESIGN ~The reason for this popularity is the basic 
design—the first new concept in recent years of street lighting. 
Now the long-sought, rectangular distribution pattern is a reality 
with the Form 109. Rather than modify the conventional round 
reflector and bowl refractor, G-E engineers developed a unique 
ovate reflector which not only directs light efficiently —but 
downward towards a rectangular pattern. There’s a new triple- 
lateral reflecting principle to break-up the concentrated beam 
from the main reflector into three small eye-easing beams. The a ‘ 
new Holophane® Vertilateral® refractor is slab-sided, presenting a sca an ‘the 
almost flat sides to the street-—-making light control more main reflector 
positive — assuring maximum transmission. An optical arc-center- — aoe 
ing magnet gives full life expectancy to mercury lamps. a ancaed phe 

This makes the Form 109 the only luminaire burning the ward at a much 

economical A-H1, 15,000-lumen mercury lamp—horizontally. steeper angie. 
Designed as the answer to modern, mass-traflic problems, the 
Form 109 is bringing Comfortable Seeing on heavy-traffic streets 
to new, accident-free, traffic-moving heights. Get all the facts on 
this new, trend-making luminaire—write Section 452-114 or Vertical or lifting 
call your Apparatus Sales Office Lighting Specialist for applica- phase. Light is lifted 
tion information. Apparatus Department, General Electric Co., pease eg 


t roadway by the 
Schenectady 5, New York. slab-sided reflector. 
R) T. M. Reg. 


STANDARDIZATION 


TRIPLE-LATERAL 


| . Two accurately 
; formed indenta- 
wn aA | A EX tions in ovate re- 


flector break-up 


PLAIN OR HEAT TOP TAPPED FOR main reilected beam 
9 TOP-TAPPED INSULATED FILAMENT into three soft, eye- 
SLIPFITTER easing beams. 


The Form 109 optical assembly can be hung 

from any of these hoods to use filament 

lamps. The Form 109 with either slipfitter or i Mercury eet men site 
top-tapped mounting will burn filament lamps. A-H5 A-HI E-H1 - 2” or 9%" LC. 
The following lamps may be used. The A-H1 11,000-lumen 15,000-lumen 20,000-lumen 
lamp requires the arc-centering magnet for 

horizontal operation. 


aay econ atari 


chy eee 


series or multiple 
mogul base 
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WYE JOINT shows two conductors of a 3-conductor, low-pressure 
gas-filled cable used on a 13.2-kv cable network in Newark. 
The nitrogen gas is at 13 psi. Cable and joint are rated 15 kv 


Design For a 15-kv LPGF “Wye” Cable Joint 


E. L. HARRIS 
Assistant Eng'neer, Elec Distribution Dept _ 
Public Service Electric & Gas Co 
Newark, N. J. 


In conjunction with the establish- 
ment of a 13.2-kv network in the 
City of Newark, construction of ap- 
proximately 15 “wye” joints was neces- 
sary. Joints and cable are rated and 
designed for 15 kv but will be op- 
erated at 13.2 kv. The network was 
designed using low-pressure, gas-filled 
cable as primary feed to transformers. 

A totally shielded “wye” joint that 
was not compound filled was desir- 
able because the use of compound 
would destroy the advantage of sheath 
supervision at these joints. 

The difficult point of construction 
existed only at the crotch of each 
phase. Crepe paper tape was se- 
lected for the insulating medium be- 
cause its elasticity permitted the build- 
ing up of the crotch with a minimum 
of voids. 

The crotch taping was started by 
building up insulation on the three 
conductors of each phase, forming 
the usual taper over the stepping and 
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Results of High Voltage Time Test on Two 15-kv LPGF Joints 


Joint: 350 Mcm to 350 Mem by No. 1 


Volts Voltage 
per mil (kv) 


Time 
(hours) 


180 
$50 
300 
350 


23.4 
32.5 
39.0 
45.5 


400 52 
Joint failure: 474 v/mil/hr 


also tapering toward the crotch. This 
taper prevented the crepe paper tape 
from slipping outward as the crotch 
was built up. Tape was applied to the 
crotch by using a “figure-eight” wrap. 
Where necessary, short strips of crepe 
paper tape were placed in the saddle 
parallel to the two main conductors. 

Shielding was applied in a series of 
steps. Three-quarter inch copper mesh 
braid was applied to each leg and 
then over the center portion of the 
joint. To shield the crotch, a piece of 
l-in. wide copper mesh braid approxi- 
mately 8 in. long was placed in the 
crotch and shaped to conform to the 
saddle. The final shielding was ap- 
plied over this crotch piece again using 
a “figure-eight” path. 
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Joint: No. 1 to No. 1 by No. 1 


Volts 
per mil 


(hours) 
180 
250 
300 


350 5.5 
Cable failure: 413 v/mil/hr 


Iwo of these joints, one 350 Mcm 
to 350 Mcm by No. 1 Awg and No. 1 
Awg to No. 1 Awg by No. 1 Awg, 
were tested according to the AEIC 
specifications for high voltage time 
test on cable. Results of these tests 
are given in the above tabulation. 

Upon dissection, it was found that 
the 350 Mcm to 350 Mcm by No. 1 
joint had failed at the shoulder of the 
step between Step 1 and Step 2, and 
had continued in creepage to the 
shielding braid at a point 1 in. from 
the end of the factory shielding. The 
No. | to No. 1 by No. 1 joint did not 
fail and showed no evidence of de- 
terioration. Both test joints were con- 
structed as outlined and in accordance 
with the dimensions shown above. 
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Newest G.E. cast-in-concrete reactors are sturdier, more dependable, as a result of glass insulation and transposed conductors. 


Glass Insulation 
increases life of 
cast-in-concrete 
reactors 


AVOID EXPENSIVE CONCRETE VAULTS! Metal 
housings for reactors minimize stray current and 
electrical losses, and provide additional protec- 
tion against possible damage from external 
causes. These housings can be matched to G-E 
metal-clad switchgear installations. 


Prolonged operation of reactors at extremely high temperatures 
can cause rapid aging of conductor insulation. To overcome this, 
General Electric is now using glass insulation on air-core current- 
limiting reactors. This new insulation, unaffected by moisture, will 
not deteriorate even at high overloads. Free of metallic impurities 
found in most asbestos tapes, it has greater dielectric strength to 
protect against turn-to-turn short circuits than any other type 
of wound insulation used in reactor manufacture. 


Transposed Cable—-Another Exclusive Advantage! 


The cable used in G-E reactors consists of continually trans- 


posed conductors which produce lower losses and greater short- 
circuit strength. 


These features make the General Electric reactor sturdier and 
more dependable. For full information on the application of cast- 
in-concrete reactors, get in touch with the nearest G-E Apparatus 
Sales Office, or write to Apparatus Department, General Electric 
Company, Schenectady 5, N. Y. 


401-88 
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Precision Thermostat for High Temperatures 


Smooth, continuous control of an 
electric furnace within a very small 
range at temperatures between 1,000 
and 1,550 C is obtained with an im- 
proved precision thermostat developed 
by Dr. Wm. R. Eubank at the Na- 
tional Bureau of Standards. 

The device is of the type in which 
the furnace winding itself serves as 
the sensitive element, forming part of 
a bridge circuit for control of a thyra- 
tron tube. The thyratron circuit then 
acts as a continuously variable valve, 
allowing just enough current to reach 
the furnace to compensate for a given 
temperature fluctuation. The new 
thermostat is reported to be indepen- 
dent of normal fluctuations in line 
Furnace temperatures are 
said to be maintained constant within 
plus or minus 0.1 C for several hours, 
and within plus or minus 1.0 C for 
several days, making device useful in 
metallurgy and ceramic research, and 
cement chemistry. 

In the bureau's thermostat, the out- 
put of an ac bridge, one arm of which 
serves both as a resistance thermome- 


+ 


voltage. 


5 
S 








THYRATRON THERMOSTAT for quenching furnace controls temperatures within a 
very small range. Furnace winding F serves as one arm of ac bridge. Its reactance 
is balanced out by adjusting variable secondary of mutual inductance 


ter and as a heater element for the 
furnace, is amplified and applied to the 


control grid of a thyratron. When the _ 


resistance of the furnace winding 
changes slightly with temperature, the 


resulting unbalance of the bridge pro- 


duces a difference in phase between 
the control voltage and the anode 
voltage of the thyratron. This phase 
difference determines the firing period 
of the thyratron, and the thyratron 
action is reflected to the bridge circuit 
through a transformer, thus control- 


ling energy supplied to the furnace. 

This type of circuit was first de- 
scribed by H. S. Roberts in “Tempera- 
ture: Its Measurement and Control in 
Science and Industry,” Am. Inst. 
Phys., pp 604-610, Reinhold Publish- 
ing Corp, New York, 1941. 


Use Greased Skids and Trench To Move Unit Substation 


— 
ad 5 SURE ONT, 
ein Te SRO OT tnd 


TRAILER TO SUBSTATION PAD handling is made faster and 
safer by driving trailer (arrow) into a bulldozed trench at the 
side of the foundation, placing trailer bed on same elevation 
as substation pad. After transformer is pulled onto greased 
boiler plates, trailer is withdrawn and trench is backfilled 


FLAT CAR TO TRUCK TRAILER transfer of 3,000-kva, 22.9— 
24/4.16-kv unit substation is done by pulling unit along 
greased boiler plates with line truck winch. Springfield, III., 
Dept of Water, Ligit and Power has found this method of 
transfer to be more satisfactory than use of rollers 


122 
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For fusing 

and disconnecting, 
this is the 

most cutout 

for your dollar 


This G-E nonindicating fuse cutout is 
the most reliable of all porcelain enclosed 
types. It costs less to maintain. With 
practically no moving parts, it is the 
sturdiest cutout built. And you stock 
fewer replacement parts since all con- 
tacts, fuse holders, and other items are 
interchangeable with G-E cutouts manu- 
factured during the last 24 years. 


So—unless you have banked second- 
aries or other conditions that make 
indication necessary——this is the cutout 
to use. It’s the lowest-cost all-round 
cutout providing for fuse holder or 
disconnecting blade. 


Stocked in 50- and 100-ampere sizes, 
in both 5.2 kv and 7.8 kv ratings. For 
details Contact your G-E Apparatus 
Office. Apparatus Department, General 
Electric Co., Schenectady 5, New York. 


Se 
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compare if... 


MECHANICALLY—Housing is of wet-process porcelain 
glazed inside and out. Door is of Textolite*. Double inter- 
locking barriers between contacts. Hanger cemented to 
housing permits vertical, tilted and swivel positioning. 


ELECTRICALLY —-Generous size of contacts, which are self- 
aligning, provides liberal contact area. All contacts are 
silver-plated. 


FUNCTIONALLY—Provides positive full-range current in- 
terruption. Fuse holder is isolated from contacts in housing 
when door is open. Fuse holder (or disconnecting blade) 
cannot be placed in cutout door incorrectly. Permits easy 
and quick replacement of blown fuse. 


*Reg. Trade-mark General Electric Company 
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Typical core-and-coil assembly of a 1250-kva sealed dry- 
type transformer to be installed in an outdoor substation. 
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in 0” Price Reduction on 
oealed Dry-Type — 


SAVINGS MADE POSSIBLE 
THROUGH RESEARCH ON CLASS 
B INSULATION IN NITROGEN 


Last year General Electric announced sealed dry-type 
transformers—using Class ‘‘H”’ inorganic insulation in 
hermetically sealed nitrogen-filled tanks. 

Now, a new development opens the way to real | 
economies. G-E engineers—after extensive tests—have 
found that Class “‘B’’ insulation sealed in nitrogen can 
be operated at temperatures previously thought prac- 
tical only with the more expensive Class ‘‘H”’ insula- 
tion—and with a life expectancy equal to or greater 
than Class ‘“‘B” insulation operated at lower values in 
conventional ventilated construction. 

The use of Class B insulation permits an immediate 
8% reduction in prices. Previous sealed dry-type trans- 
formers with Class H insulation were priced 20% higher 
than conventional open dry-type units, but the new 


LT 
LTS i. 


INSULATION TEMPERATURE (°C) 


INSULATION LIFE SPAN 


Class B insulated units are priced only 10% higher. 

Ratings of the sealed dry-type transformers extend 
through 1500 kva and 15,000 volts. Units are also 
available with G-E metalclad switchgear for: load- 
center installations, or with network protector and highs 
voltage switch as a completely equipped network unit; 

For details, contact your nearest G-E Apparatus 
Sales Office or write Apparatus Dept., General Electri¢ 
Company, Schenectady, N. Y. 


Sealed dry-type transformers for outdoor substation (left) and for underground network unit. 


FOR INDOOR, OUTDOOR OR UNDERGROUND 
Sealed dry-type units like those above have three main ad- 
vantages: (1) Nitrogen-filled tanks—no oil to maintain. (2) 
Smooth exteriors—no radiators to complicate installation, no 
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SERVICE 


tubes to raise painting costs. (3) Hermetically sealed. Welded 
tanks have metal-to-glass sealed bushings—coils need no 
cleaning or drying. 


402-81 
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Conductor Shielding and Added Impulse 
Insulation for Lightning Protection 


SHIELDING FOR PHASE CONDUCTOR 


On wood pole lines and certain types of steel tower 
construction, the impulse insulation may consist of por- 
celain and wood in series. Accompanying graph gives 
the insulation which may be added to that of the porcelain 
alone when supplementary dry wood insulation is em- 
ployed. The to flash- 
More- 
over, moisture may substantially reduce the impulse in- 
sulating value of wood insulation, particularly at the longer 
time lag 


addition decreases with the time 


over and with the length of the insulator string. 


If more accurate data are not available, each foot of 


wood may be taken as equivalent to one insulator unit if 
dry, and as equivalent to one-half unit if wet. If the limit- 


ing insulation is an air gap, the equivalent number of 


suspension insulator units may be obtained readily from 
the adjacent graph of characteristics. The values are cor- 
rected to standard atmospheric conditions, namely, 77 F, 


30-in. barometric pressure, 0.6085-in. vapor pressure. 


IMPULSE INSULATION increased by addi- 
tion of wood gap to insulator strings > 


Adapted from a 
Performance of Tr smissi« ime pared y y yup 
ATED Lightning and Ins tor Committee ar ented 

EE Pacific General Me 


paper “A Met 


Graph aids in determining the relative location of a 
shielding wire and the conductor to be protected. The con- 
figuration permits 0.1% of the lightning strokes to ter- 
minate on the phase conductor. Good design practice 
calls for shielding angles of 30 deg or less in order to 
allow for hillside locations and in this case even better 
average shielding should be expected. Because of the 
vagaries of natural lightning it is deemed desirable to 
allow 0.1% shielding failures even if perfect shielding is 
indicated. 


CONFIGURATION of shielding wire and protected 
4 conductor for 0.1% exposure to lightning strokes 
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i A LIGHTING CO. 
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SYSTEM 


Diagram shows load-frequency control areas of 
the Northeast Interconnection. At right, the 
system’s L&N master load-frequency equipment 
for centralized control of tie line and station 
loading. 


Interconnection Carries Heavier Tie Loads — 
With Help of L&N Load-Frequency Control 


The 7-million-kw Northeast Interconnection* .which 
supplies electric power to large areas of New York 
State and New England, relies on tie-line bias control 
for load-frequency regulation of all the ties indicated 
in the above diagram—and the System likes the results. 

As with other interconnections using the bias “method, 
this network “went through all the early stages’ of control 

first flat frequency, then selective frequency, then tie-line 
bias. They say “we have continued to expand (tie-line bias 
control) within the respective Systems, to provide better and 
better control of the load and therefore better frequency 
control of the whole interconnection”’. 


“Good Neighbor Policy” of Stations 


The Control permits each generating station to be a good 


electrical neighbor to the others in its interconnection. , 


While many stations operate on the basis of dispatched 
load, each area is responsible for correcting its own load 
variations, and aad transfers can be worked out 
between stations for economy or emergency reasons. 


Ties Carry Heavier Loads 


Regarding the problem of meeting the area’s power 
needs, the Interconnection finds much help in the bias 
control. “If the interchange were permitted to vary, they 


* See ‘“‘Load-Frequency Control on the Northeast Interconnection’’ by 
McCormack & Metcalf in Electric Light & Power, Feb. 1949. Reprint 
N-56(2) from 


EFFECTIVE INCREA 
IN AVERAGE 
INTERCHANGE 


-—MANUAL AUTOMATIC+ 


Visualization of the load-carrying increase 

of a tie line possible with L&N Load- 

Frequency Control for tie-line-bias regu- 

lation. 
say, ‘a greater operating margin would have to be main- 
tained, between the average tie-line load and ultimate carry- 
ing capacity. The control reduces fluctuations, therefore 
closes the gap between actual load and available capacity”. 
This situation is diagrammed in the accompanying illus- 
tration. 


L&N equipment is available not only for tie-line load 
control, but tor any other type of regulation. We will be 
glad to send you a general description of the instruments, 
but if you have a specific problem, we suggest you give us 
the significant details so that we can more clearly present 
the pertinent facts. Address Leeds & Northrup Company, 
4938 Stenton Avenue, Philadelphia 44, Pa. 


MEASURING INSTRUMENTS - TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 


LEEDS & NORTH AGO. 


Jrl. Ad ND44-56-461(1) 
ELECTRICAL WORLD @ February 12, 1951 


Sie a aa PR 





you can 6c SURE.. iF iS T/A Sp f 
tinal 
Westinghou € 


/ 





When the Poles Get “Top-Heavy”.. 
SECONDARY NETWORKS /AY / 


As you plan system improvements, examine the 
smaller load-density areas . . . where the load is 
growing fast... where demand necessitates fre- 
quent additions to distribution facilities. Then 
ask yourself this question: 

Will the maintenance of satisfactory service in 
these areas eventually lead to an expensive, over- 
congested condition... to “top-heavy” poles? 

If the answer is “yes”... it’s time for a secondary 
network! 

The high quality of service provided by the 
secondary network system is just as essential to 
the electrical growth of the smaller commercial 
district as it is to the sprawling business sections 
of the big city. What’s more, it gives you the 


and future growth economically. It permits healthy 
cuts in operating and maintenance expense that 
add up to substantial, long-term savings . . . that 
spell economy in the final accounting. 

A quarter-century ago, Westinghouse intro- 
duced the first three-phase, automatic network 

otector. Continuous pioneering in this field 
has led to such present-day developments as the 
first submersible, dry-type transformers. This 
long experience . . . our competent facilities, 
engineers and calculating boards...are available 
to help you with your network planning. Call your 
nearest Westinghouse office or write for Book- 


let B-4002, ““A-C Secondary Network Systems”. 
Westinghouse Electric Corporation, P. O. Box 


flexibility to accommodate extensions, load shifts 


868, Pittsburgh 30, Pa. 


J-97145 


Westinghouse “‘Standard- 
ized”’ network transformers 
match any degree of under- 
ground or overhead service, 
from liquid-filled units to 
submersible dry-type units. 
e ee e@ 
Westinghouse network pro- 
tectors provide more capac- 
ity in less space. Even the 
high-capacity CM-22 units 
are small enough to meet 
the usual vault requirements. 





ENGINEERING REFERENCE SHEET NO. 51-8 


~ Schemes for Controlling Series Street Lights 


Diagrams show several methods of control for series lamp circuits includ- 
ing two methods for multiple lamp circuits. These diagrams are adapted 


from construction methods of Pacific Power and Light Co, Portland, Oregon 


Moin pole or station-type ‘ 
constant current transformer Series jomps ——-» 


oo 


‘soloting series 
Primory y i “<-——"_ transformer 


Primary switch 
{controller} 


transformer 
Series or 


multiple 
control Multiple 
circuit A fomps 


. Series multiple 
Series /omps relay \ 


‘ Series controlled primary switch 
A My 4, : . 
— «x — cascaded; /f primary is wye,use 
, single-pole switch . 


Primary circuit 


SCHEMATIC DIAGRAM for several schemes of control to operate street light on series 
circuits and on multiple circuits (Note 2) 


Ol switch 


Ser/es lamps 


C.C. transformer 


OIL SWITCH with series operating contro! (Note 3) 


Protective relay wired as shown in lower part of top drawing 


Type of control and detail of connection furnished by General Superintendent's office 
Open circuit protection without use of protective relay 


LC loop cutout which may be (A) plug or box type switch for closing 
hand, (B) sectionalizing cutout or film cutout, or (C) relay 


ee 


February 12, 1951 @ ELECTRICAL WORLD 





— 


‘HOW DO YOU MEASURE 


tHE (//AZV/E OF A STATION INSULATOR? 


Here’s a fundamental fact about station insulators that is so ob- 
vious it may escape you. On the first day of an insulator’s life 
you measure all of its technical characteristics--but not until 
the last day can you measure its performance. The farther 
apart these two days can be, the more you get for your money! 
Actually, what you want most in an insulator--reliability--can't 
be evaluated until the day you've lost it. 


O-B station insulators, like all reputable makes, are built to pass 
their ‘irst-day standard requirements, but what makes them a 
good investment lies far off in the future. 


There are so many well-aged O-B installations that you can 
easily check this fact for yourself; that power companies with 30 
to 35 years of O-B experience are the most consistant O-B users 
today. Because their last day hasn't yet arrived in a full gener- 
ation, O-B station insulators have proved themselves to give 
more real value for adollar. Isn't this a sound basis for putting 
“O-B” on your own station insulator specifications? 


OHIO, U.S. A. 
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Capacitors Earn 


FRANK HERSHEY, JR. 


Transformer Specialist 
General Electric Co 
Philadelphia, Pa. 


R. R. JEFFERSON 
Manager 
Delaware Rural Electric Co-op 
Greenwood, Del. 


Capacitors installed on the Dela- 
ware Rural Electric Cooperative sys- 
tem have paid for themselves in less 
than one year’s time and have earned 
up to approximately $1,000 per month 
for the cooperative. 

This system purchases its power un- 
der a rate which includes a bonus if 
the average power factor is greater 
than 85%, and a penalty if the power 
factor is less thar 85%. Prior to May 
1948, power factors were greater than 
85% and the cooperative enjoyed a 
bonus each month (see illustration). 


The amount of the bonus had been 
decreasing, howevcr. with lowering 
power factors until in May 1948, the 


power factor bocame lower than 85%. 
Study Justificd Capacitors 


Because of the increase in power 
bills, a study was undertaken to deter- 
mine if power factor correction ca- 
pacitors should be used. This study 
revealed that capacitors would pro- 
vide a solution to this problem. 

After installation of capacitors in 
April 1949, power factors were again 
raised to a high level and provided a 
bonus on the power bill. Power factor 
increased from 76.5% to 95.4% 
while a penalty of $361.25 changed 
to a bonus of $368.35. Based on an in- 
vestment of $5,900 for capacitor 
equipment, plus $225 for installation 
expenses, it can be seen that this in- 
vestment will have been paid back in 
less than one year by the savings in 
the power bill. 


Experience Was Final Guide 


Because of the variable and unpre- 
dictable nature of the load, it was con- 
sidered inadvisable to attempt power 
factor improvement over 95% at first. 
It was felt that a conservative ap- 
proach would be to effect a partial 
correction and analyze the results. In- 
itially, capacitors in these amounts 
were added to the various substations: 
Pepper, 225 kvar; Greenwood, 675 
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POWER FACTOR and power factor billing on the Delaware Rural Electric Coopera- 
tive system before and after capacitors were added out on the feeders. These 
capacitors cost $6,125 installed, and paid for themselves within seven months’ time 


Double Duty for Distribution Diagram 


ELECTRIC DISTRIBUTION SYSTEM 
ALLENTOWN PLANT 


ween, DGA 


DISTRIBUTION SYSTEM operating diagram has served ao double purpose at the 
Western Electric Co's new electronic plant at Allentown, Pa. Originally prepared as 
a guide for visitors at plant's open house in fall of 1948, diagram is now used te 
indicate operating positions of all switches of system and for planning switching 
operations. Switching symbols can be moved to show open and closed circuits 
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because he’s filled with IWMIBITOL inside 
and covered with UNL. EX outside... 


"INHIBITOL” is standard in all Moloney Distribu- 
tion Transformers at no extra cost! This oil contaias 
an inhibitor which greatly increases its normal main- 
tenance-free life by retarding 


1. Oxidation 

2. Formation of acid (which attacks insulation) 

3. Formation of sludge (which slows heat transfer) 
These three things are the biggest contributors to oil 
deterioration in transformers and result in higher 
service and maintenance costs to the utility. “INHI- 


BITOL” has a far longer safe-operating life than any 
non-inhibited transformer oil. 


Write for Bulletin 


"VINYLTEX” also, is standard on all Moloney Dis- 
tribution Transformers at no extra cost! This remark- 
able new vinyl base paint offers protection which 
competes with porcelain in lasting durability but does 
not have the disadvantage of brittleness. “VINYL- 
TEX” is flexible even under the most extreme ranges 
of temperature which permits it to flex with the metal 
it protects. It’s hard, weatherproof and highly resist- 
antto scuffing, scratching or chipping. "VINYLTEX” 
is extremely desirable for coastal installations be- 
cause of its greater resistance to salt spray and intense 
sunshine. "VINYLTEX” is baked on to doubly in- 
sure the maximum service Moloney Transformers 


are built to give. mast-2 


H-305 


MOLONEY ELECTRIC COMPANY 


Sales offices 


Louis 20, MO. AND 
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on Transformers, Turbines and Diesel Engines 


with HONAN-CRANE 
Oil Purification Equipment 


any leading utilities 
such as Detroit Edison, Ohio 
Public Service Co., Pennsylvania 
Power, etc., have standardized 
on Honan-Crane oil purification 
equipment for removal of dam- 
aging contamination from insu- 
lating, Turbine and Diesel oils. 


Honan-Crane can give you 
exact equipment to do the job. 
Equipment that will remove all 
types of oil contamination. 


In every installation Honan- 
Crane equipment quickly pays 
for itself out of savings in oil 
and maintenance costs. 


@ Write today for Honan-Crane 
Bulletins: ‘Purification of Insu- 
lating Oils", Purification of Tur- 
bine Oils". 


HONAN-CRANE CORPORATION 


HOUDAILLE-HERSHEY CORPORATION 


Houdaille Purivac (Shown Above 


A complete outomatic system for purifying, dehy- 
drating and degasifying insulating oi! in the field 
or ot a central location. For lorge volume purifica- 
tion cequirements. 


Honan-Crane "R" Type Purifier 


Mobile oil reconditioning unit for cen- 
tralized batch purification. Ideal for vol- 
umes of oil requiring ca- 
pocities up to 200 GPM. 


Honan-Crane "M" 
Type Purifier (Right) 
“Continuous” type purifier re- 
moves solid contamination os well 
cs products of oxidation (acids, 
asphaltenes, gums and resins) 
Keeps neut. number and steam 
emulsion number within desired 
limits. Sizes to fit all needs. 


819 WABASH AVE., LEBANON, INDIANA 
@ subsidiary of 


kvar; Dover, 225 kvar. Experience 
later showed that 225 kvar should be 
transferred from the Greenwood sub- 
station to the Pepper substation since 
the loads had not materialized exactly 
as predicted. 

To obtain maximum benefits of im- 
proved voltage and lower line losses, 
it was decided to install capacitors out 
on the feeder rather than at the sub- 
station. A very simple installation re- 
sulted from the use of single-bushing 
units, standard mounting hangers, cut- 
outs, and lightning arresters. Brief, 
easy calculations and simple installa- 
tions using existing poles kept the 
man-hours of labor at a minimum. 
Even without evaluating the addi- 
tional benefits of reduced line losses 
and improved voltage levels, these 
capacitors paid for themselves within 
seven months. 


| Assure Line Clearance 
| When Working On Restorer 


SERVICE RESTORER (above) can be 
isolated for maintenance using this 
method. Protection afforded compares 
with that provided in conventional oil 
circuit breaker installation (below) 


J. C. ELDER 


Supt Substations, Central Division 
The Ohio Power Co 
Canton, Ohio 


Assurance of line clearance for line- 
men or servicemen working on lines in 
substations equipped with 3-phase 
service restorers or circuit reclosers is 
provided by using hot-line clamps 
and a fused cutout and following a 
set procedure for clearance. Hot-line 
clamps are used on the bus and line 
sides of the restorer, instead of dis- 
connect switches; a removable fused 
porcelain cutout is used as a by-pass 
switch while restorer is disconnected 
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Junior “CSP” 
Substation 


A complete unit substation 


WALL CAPACITIES , too! 


Here’s a unit substation that answers small 
capacity needs. It’s the Westinghouse Junior 
“CSP”, a single-feeder substation that provides 
fast installation ... greater flexibility . . . simpli- 
fied mainterance ... at a much lower cost. This 
new design is based on the principles proved in 
hundreds of larger rated ‘“‘CSP” substations. . 


The Junior “CSP” (Completely Self-Protect- 
ing) Substation is completely factory-assembled, 
with integral high and low-voltage switchgear, 
and metering equipment. Thermal and lightning 
protection are both built in. It’s ideal for rural 
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lines, small towns and borderline areas where a 
larger rated substation is not justified. 


Available in ratings from 300 to 1,000 kva... 
others to 3,000 kva. For further details contact 
your nearest Westinghouse representative, or 
write for Booklet B-4692, Westinghouse Elec- 
tric Corporation, P. O. Box 868, Pittsburgh 


30, Pennsylvania. J-70583 
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© Completed Trouble Free 
Positive Connection 


For 


GREATER STRENGTH: — Com- 
presses conductor sealing out high 
resistance oxide formations on con- 
tect areas. 


GREATER EFFICIENCY:—Retains 
high pressure contacts during vi- 
bration and temperature changes. 


GREATER DEPENDABILITY: 
—Surpasses Mercurous Nitrate 
Specification ABW 124-1*, insures 
against seasonal and stress corro- 
sion cracking failures. 


GREATER ECONOMY: — Lower 
installation cost, four sizes for con- 
nections up to 500 MCM. 


GREATER FLEXIBILITY: — Taps, 
splices and dead ends easily com- 
pleted with gloves or hot line tools. 


* Identical to ASTM B-154-45 Mercurous 
Nitrate Specification except ABW-124-1 
specifies stressed components which is 
@ more severe test 


Consult one of our near- 
est 19 representatives or 
contact our main office. 


GREATER 
DISTRIBUTION 
SYSTEM 


WITH WEW ONE PIECE 
K-90 AND K-900 


CONNECTORS 


EASY AS ABC TO INSTALL 


g& ee 


~hserp < 
Tap 
and Ti 
9hten 


Write today for Bulletin K-150 on K-90 
and K-900 Distribution Connectors. 


Anverson Brass Works. Inc. 


POST OFFICE DRAWER 215i 
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for maintenance. Use of these facili- 
ties affords protection to service and 
personnel comparable to that pro- 
vided when oil circuit breakers are 
maintained (see illustration on pre- 
ceding page). 

When a district serviceman goes to 
a substation to clear a line, it is not 
feasible for him, alone, to remove the 
hot-line clamps since no disconnect 
switches are used. Therefore, we have 
adopted this precaution: A set of 
grounding leads with live-line clamps 
is stored at each substation and tagged 
“For Line Clearance Only Where Re- 
storers Are Used.” 


Clearance Procedure 


In addition, this clearance procedure 
is followed: 

1. Open the service restorer and re- 
movable cutout manually. 

2. Connect special grounding leads 
to station ground. 

3. Use hot-line tool to clamp other 
ends of grounding leads to line sides 
of restorer. 

If the restorer fails to open the 
circuit on manual operation, ground- 
ing of the phases will blow the high- 
side transformer fuse. 

In addition to providing positive 
assurance of line clearance, this pro- 
cedure permits the district serviceman 
to keep his set of grounding leads in 
his truck so they may be installed 
within sight of the place where he 
proposes to work. 


Venturi Design Keeps 


Stack Top Flyash-Free 


H. A. PIETZNER 


Superintendent of Production 
Southern Indiana Gas and Electric Co 
Evansville, Ind. 


An aspirating venturi nozzle located 
in the top of the power plant chimney 
eliminates flyash accumulation on the 
chimney top. In the past such accumu- 
lations of flyash were unsightly and 
they created a hazardous condition 
because of the tendency for large 
chunks to fall to the ground. The 
latest addition to the Ohio River sta- 
tion of Southern Indiana Gas and 
Electric Co incorporates this venturi- 
tube design. 


14-Ft Nozzle Built in Chimney 


The unlined concrete chimney is 
250 ft high and 16 ft 9 in. inside 
diameter at the top. A stainless steel 
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NOW scx teu TS 


Thin-Wall Conduit profitably 


RESPONSIBILITY 
ied 


Here’s the effi- 
cient way to bend 
1%, 1% and 2” 
electro - metallic 
tubing. It’s done 
with Blackhawk’'s 
remarkable all-di- 
rectional ‘‘Porto- 
Power” hydraulic 
unit. 


Bai P-b FORCED 
| SR ORAFT FAN 


3 P.D DUST 
COLLECTOR e 
ie 
air-gas 


SGYP-0 AIR 
Pacates 


Concentrating the responsibil- 
ity—for the design, engineer- 
ing, manufacture and delivery 
of the five essential boiler plant 
auxiliaries, relieves the con- 
sultant engineer and general 
contractor of this problem. 
The Thermix Corporation, 
project engineers for Prat- 





create kinkless, 


wrinkle-free bends 
matched offsets 


There's no crushing. You get 90° bends 
in just one setting. Remote-operation 
permits bending on the bench or floor 
— in the most convenient position for 


Daniel equipment are glad to offer you their wide background 
in the proper application of (1) P-D Forced Draft Fans; (2) 
P-D Air Heaters; (3) P-D Tubular Dust Collectors (standard 
Valmont and Decantation); (4) P-D Induced Draft Fans; 
(5) P-D Fan Stacks. 


Your over-al) plan is simplified when the complete responsi- 
bility for the production and control of gas is placed with P-D, 


handling, sighting and measuring pipe. 


ONLY Porta-Power 


gives you these benefits 


The bending assembly for 142" conduit 
weighs only 50 Ibs. This means easy 
handling...no wrestling with heavy, 
clumsy equipment. The equipment pays 
for itself on the first good job. 


a firm known to the Utility and Power fields for over a quarter 


of a century. This unit responsibility means less details 
for you. 


Why not let Thermix show you how you can save time and 


effort by specifying P-D equipment. Write today for the 
latest catalogs. 


Sales and Project Engineers 


THE THERMIX CORPORATION 


Greenwich, Conn. 


Canadian Affiliates, T. C. CHOWN, LTD. 


1440 St. Catherine St. W., Montreal 25, Quebec 
50 Abell St., Toronto 3, Ontario 


Write for free Bu'letin No. 50B 
on Benders for both Rigid and 
Thin-Wall Conduit . . lus 
spectacular. HY DRAU ic 
nock-Out Punches, See lead- 
ing wholesalers or write Black- 
hawk Mfg. Co., Dept. P-4121, | 
Milwaukee 1, Wis. 


BLACKHAWK 
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SOLKA & CELLATE PULPS - 


FIBRE CONDUIT! 


Running a raceway can now be done much faster 
and easier—because when you use Bermico Fibre 
Conduit you can do cutting and tooling right on 
the job! Its 8-foot lengths are light . . . easy to 
handle . . . speed-up installation. 
Bermico gives you High Mechanical 
Strength. Tough and resilient, it offers the 
best possible protection against accidental 
damage to wiring. 
Bermico’s Complete Line of Bends, plus 
5° angle couplings, enables you to meet un- 
usual field conditions. 
You get Easy Cable Pull, too. Bermico’s 
unusually smooth bore prevents chafing or 
injury to wires or cables being pulled 
through . . . provides speedier fishing. 
Use Bermico Fibre Conduit on your next 
construction job—to secure long service 
at lower cost. 


Distributed by 


ESTINGHOUSE 


Electric Supply Company 


Offices in all leading cities 


y A PRODUCT OF ax 8 "Yom any 


Berlin, NEW HAMPSHIRE 


SOLKA-FLOC + NIBROC PAPERS + 


NIBROC TOWELS + NIBROC 
KOWTOWLS + BERMICO SEWER PIPE, CONDUIT @ CORES + ONCO INSOLES 


* CHEMICALS 


FLYASH accumuletions on stack (arrow) 


are eliminated on other stack equipped 
with aspirating venturi nozzle 


BERMICO 


VENTURI-TUBE EFFECT created by 
stack on left increases exit velocity 
of gases to prevent flyash from ac- 
cumulating around top of chimney 


nozzle 14 ft high was built inside the 


chimney at the top. Inside diameter 
of the nozzle at the outlet is 8 ft 4 in. 


Nozzle entrance is belled out to the 


chimney diameter, the nozzle resting 


on a continuous concrete shelf. Outlet 
of the nozzle is flush with the top 
of the chimney. 

Twenty-eight openings, each 1x4 ft, 
were cored in the concrete chimney 
wall just above the base of the nozzle. 
Adequate provision was made for 
draining off rain water that might 
collect between the nozzle and 
chimney wall. 


Produces Aspirator Effect 


The venturi design greatly increases 
exit velocity of the gases so that they 
are carried an appreciable distance 
above the chimney top before start- 
ing to spread out. An aspirator effect 
also is produced which draws air in 
through the openings in the concrete 
and places a layer of upward moving 
air between the nozzle and_ the 
chimney. This effectively prevents 


flyash from settling on top of the 
chimney. 
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40,000 kw. 


1 Pel OB 


One new turbine after another 
gets the sate, sure protection of 


e en ae 
iy 


r 
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More evidence of the outstanding performance of Gulf- 
crest Oil—its selection by progressive utilities for scores 
of big new turbo-generator units, 

Pictured above, reading down from the top, are new 
Gulfcrest-lubricated turbine units at Mississippi Power 
Company’s Plant Eaton, Western Massachusetts Electric 
Company’s West Springfield Plant, Georgia Power Com- 
pany’s Plant Atkinson, West Penn Power Company’s 
Mitchell Station, and the New Haven, West Virginia 
plant of the Ohio and Appalachian Electric Power 
Companies. All of these stations point to previous suc- 
cessful experience with Gulfcrest Oil in older units as 
the reason for adopting it for the new units. 

Many charges of Gulfcrest Oil have been in service 
more than ten years, always maintaining a safe, low neu- 
tralization number. The Alchlor Process makes the im- 
portant difference! Made from carefully selected crude 
oil Gulfcrest first goes through the conventional refining 
processes, is then superrefined by the Alchlor Process. 
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This exclusive Gulf process removes the hydrocarbons 
most apt to oxidize and form sludge, emulsifiers, and 
harmful acids in turbine lubricating systems. 

That’s why Gulfcrest is incomparably pure—why it 
gives outstanding performance, and lasts indefinitely. 
Call in a Gulf Lubrication Engineer today for complete 
information on this outstanding oil. Write, wire, or 
phone your nearest Gulf office. Gulf Oil Corporation - 
Gulf Refining Company, Gulf Building, Pittsburgh 30, 
Pennsylvania. 


PETROLEUM AND ITS PRODUCTS 





LOAD BUILDING 


L 


INFRARED TUNNEL is 95 ft long—has 408 375-w lamps and 
can dry 15,000 skins in an 8-hr period. 
is separately controlled, permitting one or more to be used 
depending on width of skins. The tunnel has three sections 


Each row of lamps 


INDUSTRIAL * COMMERCIAL 
RESIDENTIAL * RURAL 


CROSS BAR in foreground above conveyor belt is a unique 
safety switch which shuts off conveyor, spray, ventilators and 
infrared lamps instantaneously. 
and drying is completed in only a few minutes. 


Complete cycle of spraying 


Leather Production Stepped Up with Infrared 


ELECTRICAL ENGINEERING 


L. ALBERTSON 


Application Engineer 
Philadelphia Electric Company 
Philadelphia, Pa. 


Drying time for skin finish proc- 
essed for fine fashion footwear has 
been cut from approximately 24 hr 
to only a few minutes by the recent 
installation of a 153-kw_ infrared 
tunnel at William Amer Co, Phila- 
delphia, Pa. Interruptions and slow- 
ups caused by humid atmospheric con- 
ditions have also been eliminated. 

Formerly the skins were dried by 
natural air. After the finish was ap- 
plied, transportation to a drying sec- 
tion, extra handling and staking for 
free circulation was required. With 
the infrared installation, skins are fed 
to a conveyor belt at one end of the 
95-ft tunnel and travel through 3 
spray booths and 3 banks of infrared 
lamps spaced alternately. In this ar- 
rangement versatility is furnished for 
spraying and drying one, two, or three 
times to accommodate different types 
aiming the finish at the top side. Spray 


140 


booth is equipped with down-draft 
ventilation. As skins pass through the 
spray booth on a wire mesh conveyor 
belt, spray guns sweep over them 
aiming the finish at the top side. Spray 
that misses the closely spaced skins is 
drawn down through the belt and 


exhausted from the room by electric 
fans. Good working conditions and 
low maintenance have resulted from 
the well-planned ventilation which 
keeps the atmosphere clear of vapors, 
odors and excessive heat from the 
lamps. 


Ceiling Circle Gives Lighting Contrast 


General Electric Planned Lighting Competition Winner 


AN UNUSUAL TWIST is given a fluorescent louverall ceiling in this automobile 
showroom by the dark colored central dome. This was built both to break up the 
expanse of ceiling and to provide a recessed holder for incandescent downlamps. It is 
a distinctive means for centering the eye on the display car. The installation was 
planned by Normal T. Kridel of Rochester Gas & Electric Corp for Siebert Motors 
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LIFE DURATION 


CONVENTIONAL OIL PERMA-KUHL 


4 Oreat Hew Oi 


for KUHLMAN transformers pevma- KUM 


Lasts A times as long... increases transformer life! : 


Perma-Kuhl— the revolutionary new inhibited oil that resists oxidation, reduces sludging 
and prolongs transformer life is now furnished with all Kuhlman oil-filled transformers 
at no extra charge! 


The graph above illustrates how Perma-Kuhl has a service life over four times as long as 
conventional transformer oil. While conventional oil oxidizes rapidly under present day 
peak load operating conditions, Perma-Kuhl resists this oxidizing action. Thus it remains 


fresh and in perfect operating condition long after the point at which ordinary oil would 
have to be reclaimed. 


Perma-Kuhl, by resisting oxidation, retards the formation of the sludge which clogs trans- 
former cooling passages. This assures the quick heat transfer from windings to oil so 
vital in holding original high short time overload capacity. 


Perma-Kuhl also resists the formation of acids which are harmful to transformer insulation. 


By thus protecting the insulation, Perma-Kuhl protects the transformer itself, adds many 
extra years of service life. 


Ask your Kuhlman representative about this important new feature, or contact the Kuhl- 
man Electric Company, Bay City, Michigan. 


KUHLMAN ELECTRIC COMPANY 
BAY CITY, MICHIGAN ve 
Export Representatives: /nfernafional Standard Electric Corporation, 


67 Broad Street, New York 4, N. Y., Cable Address, Microphone, N. Y. 
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A 60% saving in floor space, a 
wider range of conveyor operating 
speeds, and more dependable, efficient 
and economical speed control are 
three of the more important cost- 
reducing results now being secured in 
the production department of Per- 
fection Stove Co, Cleveland, through 
the use of an all-electric adjustable- 
speed drive on one of the final assem- 
bly lines. 

Prior to the new installation, mini- 
mum speed available for this con- 
veyor line was 17 in. per min. This 
speed was too rapid for some of the 
operations to be performed. Now the 
line can be operated at speeds of from 
7.75 up to 62 in. per min. 

Speed range availability is greater 
than previously possible. Maximum 
operating speed although used infre- 
quently is of advantage in speeding up 
the conveyor so as to clear it. 

The drive and speed-control system 
consist of the following three basic 
components: 

1. An adjustable-speed de motor. 

2. An operator's control 
furnished in conventional 
No. 1) enclosure. 


station, 
(NEMA 


3. A newly-designed control unit 
which, providing controlled electronic 
rectification, includes enclosed con- 
tactors and overload relays to provide 
for the desired functions of the dr've. 

Speed of the motor is controlled 
simply by varying the armature volt- 
age, thus providing speeds of in- 
finite number over a wide range of 
operations. Once the desired speed is 
selected by the speed adjustment rheo- 
stat, the electronic circuits of the unit 
maintain the motor voltage at the 
level required to obtain the proper 
rpm value. 

The drive equipment, requiring 
only 10 sq ft of floor space, is located 
immediately adjacent to the conveyor 
line. The control is 
mounted on a_ nearby structural 
column beyond range of possible 
harm. Mounted on this column at 
chest level is the operator's control 
station containing speed adjustment 


conveniently 
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Reliance Electric & Engineering Co photo 


CONTROL UNIT is mounted high on column and operator's control station at 
hand level. Variable speed gearmotor and speed reducer appear in foreground 


rheostat and “start”-“stop” buttons. 

A 1-hp adjustable-speed gearmotor 
with 6-to-70-rpm speed range, powers 
a 25:1 worm gear reducer. The en- 
tire unit is mounted on a flat metal 


plate and surrounded by sturdy frame 
covered with wire mesh screen for 
safety to workmen passing by. When 
in operation, the unit is covered by a 
steel sheet hinged to the frame. 


eT 


Load Building Notes 


@ Thermal storage, heat sources and 
sinks, climatology, and kind of energy 
input, particularly in reference to the 
New York metropolitan area, are 
factors under study in a heat pump 
research program sponsored by Con- 
solidated Edison at N.Y. University. 


February 12, 


@ Electric screens are not uncom- 
monly used for dissuading fish from 
entering hydraulic power plant in- 
takes. They can also be used to keep 
fish in ponds which farmers sometimes 
make by small 
Georgia Power farm service men are 


damming streams 
talking this idea over with their cus- 
tomers. 


195] @ ELECTRICAL WORLD 





The top-rated magnet wire 
for resistance fo heat 


Silotex* Magnet Wire is insulated with an inorganic, textile fibre 
manufactured from alkali-free glass. It is bonded with 

silicone varnish, also an inorganic material. Its smooth green-colored 
surface will resist temperatures up to 200° C—11% higher 

than the 180° C rating assigned to Class H insulation, and 

53% and 90% higher than the top ratings of Class B and Class A. 
An extra margin of safety is obtained with Silotex Magnet 

Wire, which insures better, safer operation of your apparatus, This 
is possible without an increase in space factor since dimensions 

of Silotex Magnet Wire are somewhat smaller than 
cotton-insulated wires. 


Four reasons why Silotex is a better buy 


resists moisture | withstands | has high is fire 
at extremes in | greater | operating resistant 
temperature overloads temperature 

range over 

high ambients 


Contact your nearest Anaconda 
Sales Office or Distributor for 
complete information about Silotex 
Magnet Wire. Anaconda Wire 

& Cable Company, 25 Broadway, 
New York 4, New York. 


the right wire for the job ANACON pA WIRE AND 
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INDUSTRIAL BRIEFS 


Electric Comfort Heating of the J. J. 
Bladenoch Grain Elevator, Chicago, 
Ill., cut cost over former steam 
method. Frequently during the heat- 
ing season the process drying steam 
plant is not needed for this purpose 
and it was expensive to heat the scat- 
tered small areas. There are 12 
heaters (some explosion proof) total- 
| ing 55 kw.—E. J. Kern, Common- 
TTI LTTE | wealth Edison Co, Chicago. 


TEE 


Power Factor Correction by twenty- 
one 15-kvar capacitors plugged into 
the ends of bus duct runs at new 
Cleveland plant of Borg-Warner Corp, 
Pesco Products Division, cut power 
costs an average of $211 monthly. At 
this rate, the installation will pay for 
itself within 18 months. Power fac- 
tor was raised from 85 to 95%. Aver- 
age monthly billing demand was cut 
from 1,679 to 1,510 kw.—J. L. Lund, 
Cleveland Electric Illuminating Co. 


vd If; : | Wax Melting by electrically heated oil 

iy Lil@ ; at Boyle-Midway, Inc, a division of 

American Home Products Corp, Cran- 

ford, N. J., saves man-hours and pro- 

vides high flexible heat at low pres- 

sure with accurate temperature con- 

trol and a minimum of maintenance. 

The wax was formerly melted with 

Semele MRS ELEC | tae high pressure steam which required 
extensive equipment, a fireman, and 

regular maintenance of piping and 
+ Lowest fluorescent maintenance valves for leak prevention. Each of 
the two oil heaters has a maximum 
load of 65 kw. Heated oil is cir- 
RUT mL a | culated by positive displacement 

+ Single pin—simple to change een a 


+ No starters or starter troubles 


aac CRU ee Ue sat 


SACU CRU 

fluorescent fixture in the entire GUTH line Coating, Drying, and Curing by re- 
placing gas heat with fiber glass elec- 
tric radiant heating panels at the Con- 
a solidated Lithographing Corp, Brook- 
cere mrs a Ta lyn, N. Y., reduced oven floor space, 
PS a increased production, provided closer 
temperature control, eliminated ex- 
plosion hazard and provided better em- 
ployee working conditions and an im- 
THE EDWIN F. GUTH COMPANY / ST. LOUIS 3, MISSOURI proved product. The former gas oven 
length of 70 ft was cut to 30 ft. Tem- 
perature control is now down to 2 
deg F; and 700 F can be maintained 
when required. Formerly 300-350 F 
was maximum with the gas heat. Total 
load is 53 kw. Operating cost is com- 

parable with gas. 
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ALLIS-CHALMERS 


TN CONTROL 


eeel 
Swe AFTER YEAR, regardless of line or load 
disturbances, proper voltage is accurately main- 
tained. This is the kind of performance you can expect 
from Rocking Contact Voltage Regulators . . . it is the 
kind of performance users are getting! 

“Regulation is tops!’ says one user. “Put in service 
ten years ago and still no sign of needed maintenancé,” 
says another, ‘Not one penny for maintenance in fif- 
teen years of continuous service,” says still another. 

And there is a reason for this trouble-free perform- 
ance. Rocking Contact Voltage Regulators are preci- 
sion built . . . require no delicate adjustments. Rogk- 
ing Contact sectors ate supported in jeweled bearings, 
rock on carefully machined commutator segments 
heavily plated with silver. Just a slight rocking motion 
regulates voltage by varying resistance in the exciter 
shunt field circuit. Response is fast . . . regulation 
accurate to within 4 of 1%. 

Rocking Contact Regulators stay accurate . . . ope 


Sealed, dust-tight front portion of 
regulator housing contains —— 


Contact sector pivoted in jewele 


Ventilated rear section contains re- 
sistance elements. Each resistance 


bearings. The smooth working, hard 
graphite sector face rocks on a 
curved silver surfaced commutator 

+ regulates with slight move- 
ment . . . reduces wear. 


element is wite wound, accurately 
designed according to the character- 
istics of your generating equipment. 
They are connected to the commu- 
tator segments within the dust-tight 
front sectior.. 


ate for years without repair or maintenance. Call your 

nearby A-C representative or write Allis-Chalmefs, 

Milwaukee 1, Wisconsin for more information, 
A-3269 


*» Rocking Contact, Regulex anti Synchro-Operator 


are Allis-Chalmers trademarks. 


> ALLIS-CHALMERS 


NIZER 
UTOMATIC SYNCHRO 
FOR ROTATING MACHINERY 


Th SYNCHRO-OPERATOR automatically brines 
of synchronous condensers © a 
vency changers ie = 
ing so, it indicates re’ 
a ae is faster, phase pene Ba 
machines, and the exact a - os 
Breaker is avtoma el exact 
point of synchronism. 4863868. 


OR 
ROTATING GENERAT' 
VOLTAGE REGULATOR 


REGULEX Generator weno oe 
lators are recommended — 
with large generators where fie 
forcing and extremely fast — 
are required. High ana 
roduces immediate, strong corrective o " 


i ing to 
a generator in construction, it has noth 


savor of adiustment . . . reploces pilot exciters 
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NEW EQUIPMENT 


Street-Lighting Luminaire 


Standardized 
AK-6 enclosed 
naire meet 


variations of Type 
Street-lighting lumi- 
requirements for top or 
side mounting—inner or outer wiring 
—and high or low-voltage multiple 
circuits. It can be used for residential, 
rural, and suburban areas (1,000 and 
2,500-Im lamps). 

A choice of service is provided by 
a selection of small heads for multiple 
circuits, universal heads for multiple 
or series service (up to 5,000 v), and 
porcelain heads for circuit voltages 
in excess of 5,000 v. 

Aluminum reflectors are finished by 
the Alzak process, and all hardware 
is nickel-plated silicon bronze. 

Westinghouse Electric Corp, P. O. 
Box 2099, Pittsburgh 30, Pa. 


Tilting Motor Base 


An adjustabie tilting motor base will 
accommodate all sizes and types of 
fractional horsepower motors up to 
one hp, manufacturer reports. 
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Used with variable speed drives and 
for easy belt changing on cone step 
pulleys, the unit will act as a belt 
tightener. A handle screw adjustment 
provides exact speed control and 
changes while the machine is in use. 
Size is 542 x 7 in.; weight is 10 Ib. 

Lovejoy Flexible Coupling Co, 
5256 West Lake St, Chicago 44, Ill. 


Portable Electric Oven 


A new electric oven is constructed 
so that one will nest on top of the 
other. They can be used in groups 
and can be operated as individual 
ovens or selected ovens in the group 
can be cut-out or heated at different 
temperatures. 

This oven is said to be practicable 
for many industrial uses including: 
Baking enamels, lacquer, wrinkles, 
and other finishes; dehydrating bob- 
bins, coil forms, paper tubing; pre- 
heating molds, and other uses. 

Fresh air is drawn in and stale air 
driven out through vents by means of 
a motor-driven 
the unit. 


fan mounted outside 
It is claimed that no strati- 
fication is possible, and that change 
of air and ad- 
vantageous for any dehydration and 
baking process 


forced circulation is 


Adjustable damper 
gives wide range of constant tempera- 
ture. 

Construction is 
with air-cell insulation. 
Model CR-1 has single-phase 110-v 
motor; dc units are available. 

Grieve-Hendry Co, Inc, 1101 N. 
Paulina St, Chicago 22, Ill. 


heavy y-gage steel 


asbestos 


Load Center 


A new “midget” load center unit 
substation has been designed for low 
voltage, regulated ac lighting and 
power service in factories and labora- 
tories. This Inductrol Power Pack in- 
corporates in one steel housing an 
air circuit breaker, a dry-type trans- 
former, and an 
regulator. 
Other include regulation of 


power to resistance heating and in- 


air-cooled induction 


uses 
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frared equipment, electronic appara- 
tus, and commercial electric cooking 
equipment. 

Available in either single- or three- 
phase ratings, it has a capacity rang- 
ing from 15 to 100 kva. Incoming 
circuit is rated 480 or 600 v, 60 cycles, 
and a regulated output at 120/240 or 
208Y/120 v. 

Substantial savings in cable can be 
had by bringing power to the load 
area at relatively high voltage. The 
unit can be mounted overhead to 
save floor space. Details are in Bul- 
letin GEA-5571. 

General Electric Co, Apparatus 
Dept, Schenectady 5, N. Y. 


Hinged-Type Connectors 


When the connector is tightened, 
new double-hinged fittings automatic- 
ally center the cable or conduit. The 
fittings have a %-in. throat, and a 
range of % in. to % in. on the clamp. 

No. C-4 has a shoulder stop for 
armored cable, while No. C-9 has no 
stop and is for non-metallic or rub- 
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HUBBARD 


—No.....4-11-44 
\ WIREHOLDERS 
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F there’s anything to get hold of, Hubbard 

4-11-44’s take a grip—and keep it. The screw 
is sharp pointed for easy starting by hand. The 
threads are deep, sharp, clean-cut, and the root 
diameter increases slowly. This gradual taper 
means easier insertion and a better hold .. . and 
the threads are cut clear to the base, so that the 
screw takes a grip in material considerably thia- 
ner than the full screw length. The screws are 
made of galvanized steel. The same wireholder, 
with different stock numbers, may be obtained, 
if desired, with non-ferrous and longer screws, 
toggle bolts, carriage bolts, and stud bolts. 


And note the construction of the insulator; 
tensile strain is taken by metal, the porcelain is 
subjected to compression strain only. “Metal parts 
in tension—porcelain parts in compression” has 
been a principle of Hubbard Wireholder design 
for more than 35 years. The porcelain is accu- 
rately molded to avoid high spots; and the wire 
bail is sufficiently flexible to adjust itself to the 
contour of the insulator. 


Hubbard 4-11-44 Wireholders far surpass rec- 
ommended ratings on standard house service 
conductors. Millions of installations have proven 
their unfailing dependability. 
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FIRST CHOICE 
for 
© PERMANENCE 
© HOLDING POWER 
© LONG LIFE 
© SAFETY 


They speed up work and pro- 
vide dependable anchorage in 
new construction and main- 
tenance. Quick and easy to 
install— made of tough rust- 
resistant malleable iron — their 
holding power “tops” all oth- 
ers. Available two-way, three- 
way, four-way and cone types. 
Write for facts. 


Exclusive 
Everstick 

nut housing. 
locks anchor 
firmly on rod. 
No chance of 
rod slipping 
thru anchor. 


EVERSTICK ANCHOR CO. 


Manufacturer of 
“THE ANCHOR OF MERIT” 


FAIRFIELD, IOWA 





ber cord. The connectors are of mal- 
leable cast iron with locknut of nut 
stock steel. 

Gedney Electric Co, RKO Bidg, 
Radio City, New York 20, N. Y. 


INSULATION TESTER—A vibrator power 
supply is the source of high voltage for 
Model MO5 insulation resistance tester. 
Resistance range is 5,000 megohms at 


| 2,000 v dc. Operates from two 1/2-v 


dry cells. 
El-Tronics, Inc, 1920 Lincoln-Liberty 
Bidg, Philadelphia 7, Pa. 
s 


Rotor Temperature Device 


Temperature of the rotor in large 


| generators may be quickly measured 


with a new electronic recorder. The 
instrument furnishes a 12-in. strip 
chart record which can be used as a 
guide for gradually cooling a gen- 


erator. 


The recorder has a range of 0 to 
150 C, a limit error of 1.5 C, a dead 
zone of 0.3 C, and a pen speed of 1.4 
minutes full scale. Its range of rotor 
winding resistance is 0.1 to 4.0 ohms; 
it has a dielectric test of 1,500 v rms 
for one minute. 

Minneapolis-Honeywell Regulator 
Co, Brown Instruments Div, 2953 
Fourth Ave, S, Minneapolis 8, Minn. 


Signaling Equipment 


Older types of carrier systems may 
be adapted to dial operation by the 
904 Signaling Equipment. Dialing 
with full hook-switch supervision can 
be done over existing long, medium 
or short-haul carrier telephone chan- 


nels; over four-wire physical circuits; 
and over microwave radio-link chan- 
nels. 

Principal features are a full-chan- 
nel frequency band width during con- 
versation; transmission of audible dial, 
busy, and ringback tones; dial speeds 
up to 14 pulses per second, dial pulse 
ratio, and full hook-switch supervision 
to obtain flashing busy and other sig- 
nals. Operation is from existing 24 
and 130-v office batteries, or from ac 
power supplies. 

Federal Telephone and Radio Corp, 
100 Kingsland Rd, Clifton, N. J. 


Time Delay Switch 


Time dwell from 0.25 to 10 sec is 
possible with a time delay control 
switch for electric solenoid valve con- 
trols used with air or hydraulic cylin- 
ders. It can be used to control ma- 
chine dwell for spinning, blanking, 
spot-facing, drilling, and tapping op- 
erations; also coating and quenching 
operations. 

An important advantage claimed 
for the switch is that its small size 
permits it to be mounted near the 
mechanical stop without interfering 
with machine movement. It automa- 
tically resets itself after each actua- 
tion. 

Pneu-Trol Devices, Inc, 1436 N. 
Keating Ave, Chicago, Ill. 


Storage Battery 


Lead-calcium storage batteries have 
been developed which are said to be 
less subject to corrosion than the type 
now in use. They will serve for many 
months without the addition of water. 
Battery loses about 4% of its total 
charge each month. A major new 
feature is the use of calcium instead 
of antimony as a hardening agent for 
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AN INeishbo: 


he new 160,000 kw Potomac River 

Station of Potomac Electric Power 
Company was designed to live in a resi- 
dential neighborhood adjacent to the 
National Capitol. The architecture is in 
harmony with near-by apartments. 


This plant, which supplements the other 
generating facilities of the Company in 
serving the District of Columbia and sur- 
rounding territory, was designed and 
constructed by Stone & Webster Engineer- 
ing Corporation. 


STONE & WEBSTER ENGINEERING CORPORATION 
SUBSIDIARY OF STONE & WEBSTER, INC. 





Now you can plan in terms of a year-around brush 
control program! Basal bark applications with 
low-volatility Esteron 245 in diesel oil or kero- 
sene have given as good control of brush as sum- 
mer foliage treatment. Esteron Brush Killer, 
another low-volatility ester formulation, may also 
be used at higher concentrations. 


Basal bark treatment—spraying only the basal 
portions of brush stems or tree trunks—controls 
most woody species, including those which have 
shown resistance to foliage sprays. The big 
advantage is—basal spraying may be done any 
month in the year, while foliage treatment in most 
locations is limited to four or five months. A sec- 
ond advantage is that low-cost hand equipment 
can be utilized. Complete coverage does the job. 
This means wetting 


thoroughly (completely 


ESTERON 245 
for basal bark 


spraying 


controls brush and trees! 


encircling) the base of the stems or trunks to a 
height of 12 to 18 inches from the ground line. 
Both Esteron 245 and Esteron Brush Killer are 
useful also for spraying cut stumps to prevent 
resprouting. This, too, may be done at any time 
during the year, wetting the complete stump to the 
ground line, including all exposed bark and 
above-ground roots. 


The proved success of basal bark treatment makes 
possible a twelve-month spraying schedule. This 
outstanding development is a result of extensive 
experiments over a five-year period by Dow's 
Field Research division—plus field trials under 
the supervision of Dow’s Technical Service and 
Development division. Your inquiries are invited. 
Dow sales and technical men are available for 
consultation and assistance. 


Write for Booklet IN-168 


ESTERON 245 and 
ESTERON BRUSH KILLER 


Containing new low-volatility ESTERS 


AGR TURA HEM 


THE DOW CHEMICAL Cc MPANY ° 


USE DEPENDABLE DOW AGRICULTURAL CHEMICAL PRODUCTS 


WEED, BRUSH AND GRASS KILLERS + INSECTICIDES 
FUNGICIDES © PLANT GROWTH REGULATORS 


DOW 


MIDLAND, MICHIGAN 


CHEMICALS 


AND AGRICULTURE 


GRAIN AND SOIL FUMIGANTS «© WOOD PRESERVATIVE 





INDISPENSABLE TO INDUSTRY 


’ 


the lead alloy in the grids and other 
metallic parts of the battery. 

Bell Telephone Laboratories, 463 
West St, New York 14, N. Y. 


TRANSFORMER 
| 


waeat lh 
Meddeh tt) ed Te ik 


es 


LAMPHOLDER—Designed for either sur- Crete ee 
face or flush mounting, Fixture Type Pa 
slimline lampholders are recommended — 
for use in exposed fixtures. High-voltagc 
device is at left and low voltage unit on 
right. 
Sylvania Electric Products, 60 Boston 
St, Salem, Mass. 


Load Centers Tee 


A new line of load centers, 40-100 neti 
amp, one through 20 circuits, for resi- rabid 
dential and commercial applications, 
has many panelboard features. 
Among these is the TQL breaker— 
said to be the first plug-in, quick-make, 
quick-break breaker with thermal- 
magnetic protection ever used in a 
load center. 
Busbars in the 12 through 20-cir- 
cuit load centers are mounted in 
plastisol material. Manufacturer re- 
ports it does not age or shrink, and 
that the busbars run 10% cooler than 
in open air. Breakers of all sizes from 
15 to 50 amp are physically inter- 
changeable in the load centers. Twelve 
through 20-circuit load ceriters per- 
mit sequence phasing—-that is, ad- > * 
jacent breakers on alternate phases so Control Circu it Tra nsformer 
the loads can be balanced. Bulletin 
TEB-12 describes Trumbullite load 
centers. Hevi Duty Control Circuit Transformers are designed 
Trumbull Electric Mfg Co, Plain- 


specifically for control circuits where high inrush cur- 
ville, Conn. 


rents occur. When quality and consistent dependable 
. performance are important, Hevi Duty Transformers are 


Terminal Seals specified. Sizes 250 VA and larger are available. 


Positive, permanent sealing of elec- Write for complete information. 
trical terminals in the presence of | 
gases or fluids is reportedly provided | 
by Termin O Seals. Entry or escape 
of fluids and gases is prevented HEV!I DUTY ELECTRIC COMPANY 
through use of a neoprene sealing | MEAT TREATING FURNACES HEP VAISBUTY ftecteic exccusivery 
gland over a temperature range from DRY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 
—67 F to 225 F. Silicone rubber is “ ____ MILWAUKEE 1, WISCONSIN 
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On mile after mile of Chicago streets it’s 


AMPLEX 
STREET LIGHTING LAMPS! 


FAR SUPERIOR LIGHTING! Dollar savings never before 
obtained! That’s why more and more American municipalities and 
public utilities are adopting Amplex Street Lighting Lamps. These 
lamps are specially designed and built to resist the incessant shocks 
and jars of traffic... to retain the highest degree of light output 
during the whole of their long-burning life. 

Amplex Street Lighting Lamps are made in the most complete 
line ever marketed ... give you the right type and wattage for 
every purpose. And rapidly winning today’s leadership are Amplex 
Weatherproof Lamps formed of “hard glass”. Records prove that 
Weatherproofs virtually abolish failures that are caused by cli- 
matic conditions . . . establish completely new standards of depend- 
ability and service economy. 

For full facts about Amplex Street Lighting Lamps and their 
outstanding performance, contact Amplex Corporation, Dept. J-2, 
111 Water Street, Brooklyn 1, New York. 


AMPLE 


Sealed-Beam Reflector Lamps, Colorbeam Lamps, Spotlites and Floodlites, Industrial 
Infra-Red Heat Lomps, Vibration and Rough Service Lamps, Street Lighting Lamps, 
Traffic Signal Lamps, Incandescent Lamps, Fluorescent Tubes, Display Accessories. 


used where the temperature is from 
100 F to 500 F. The unit, complete 
with studs and insulators, is available 
up to 12,000 v and for high frequen- 
cies. 

An “O”-shaped rubber ring, com- 
pressed into a square section, is used 
to attain the seal. The configuration is 
said to insure maximum recovery ten- 
sion with a minimum of rubber vol- 
ume. 

The Franklin C. Wolfe Co, Inc, 
407 Commercial Center, Beverly Hills, 
Cal. 


7©eeeeeeeee8 
ee oe ee 


, 


Fusible Panelboard 


Plug fusible branches with heavy 
duty toggle switches are provided by 
NTPR panelboards for lighting and 
appliance branch circuit control. They 
are available with four to 40 circuits 
for either ac or de. 

Size is 17 in. wide x 4% in. deep, 
with 4-in. wide wiring gutters. Four 
branch circuits are contained in one- 
piece molded Bakelite blocks. 

Square D Co, P. O. Box 272, Roose- 
velt Park Annex, Detroit 32, Mich. 


Pyrometer Equipment 


New pyrometer equipment is avail- 
able which is said to offer accurate 


| temperature indication, close tempera- 


ture control of industrial processes, 
and protection for furnaces, ovens, 
and kilns. The complete line consists 
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BOTH CARRY 330 AMPS. 


BUT ROCKBESTOS 


A.V. C EC 


IS 43% SMALLER 


With higher-rated A.V.C. and a 390 ampere load 
INSTALLED COSTS ARE LOWER*— 


@ you use a 400 MCM cable not 700 MCM 

@ you use 3” conduit not 314” 

@ you use smaller fittings and lugs 

@ you have lower labor costs because smaller, lighter 
cable and conduit are quicker and easier to handle. 


Permanently-insulated Rockbestos A.V.C. can 
save you money. Write for the booklet “Cut 
Current Carrying Costs.” 


“eaeeets with Type RH based on Chapter X— National 
Electrical edn 40°C-104°F Ambient 


OCKBESTOS A.V.C. 


ROCKBESTOS PRODUCTS CORPORATION 
New Haven 4, Connecticut 


NEW YORK « CLEVELAND © DETROIT * CHICAGO © PITTSBURGH 
ST. LOUIS *« LOS ANGELES * OAKLAND, CAL. 
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of flush- or surface-mounted indica- 
tors, controllers, and protectors. 

The instrument is designed for in- 
dustrial applications that include heat 
treating furnaces; brick, cement or 
ceramic kilns, melting furnaces, cook- 
ing kettles, plastic molding machines, 
impregnating tanks. Calibrated ac- 
curacy is within 0.75%. A _seven- 
inch scale, fitted with an anti-glare 
cover, indicates any change in tem- 
perature equivalent to 0.1% of full 
scale. 

The indicating device is a millivolt- 
meter that is connected to a thermo- 
couple on the furnace or other heating 

ce equipment. The pyrometer protector, 
SS a separate form of the HP-3, is usually 


used in conjunction with, and to pro- 
Nf tect against the possible failure of, a 
separate precision controller. Com- 


plete information is in Bulletin GEA- 
and they cost no more 5534. 


General Electric Co, Apparatus 
than other treated poles Dept, Schenectady 5, N. Y. 


You'll get lots of praise from linemen, installers 
and trouble-shooters when you start using 
Penta-protected poles. That's because Penta 
Preservative treatment is clean—-easy on the 
men who climb the poles 

You can absolutel de pe nd on Pe nta for pro- 
tection from insect attack and decay. Even 
after years of service, you'll find no ground line 
decay, shell rot, top rot, or insect damage in 
Penta-treatdd poles and cross-arms 

That's because PENTAcholorophengl is a 
powerful, stable and uniform wood preservative 

allows measured and positive protection. It’s 


always the same! Penetrates deeply into the 


wood and will not leach out. Doesn't affect con- 
ductivity, creates no special problems 

Specify PENTA treatment for safeguarding 
your poles, cross-arms and other wood construc 


tion. It costs no more than other commonly 


used types of preservation. Write us for com- able 80-ib spot welder can be used. The 
plete facts ar 1 companies supplying 10-kva and 20-kva welder is equipped 
Penta-treated forest products with ball bearing suspension ring. 


Miller Electric Mfg. Co, Appleton, 
Wis. 


SPOT WELDER — Illustrated are four 
suspended positions in which new port- 


Cuapman Cuemica. Company 
N. Michigan Ave e Chicago 1, Illinois 


Dermon Building « Memphis 3, Tennessee 


MORE NEW PRODUCTS 
about which you should know 


Cornell-Dubilier Electric Corp, 

South Plainfield, N. J., has introduced 

and electorlytic motor starting capaci- 

tive | tor which they believe to be the 

ja A i smallest yet made available. Known 

re | das | as Type ETB, it is rated at a maximum 
of 60 one-second starts per hour; ca- 

pacities are rated from 64 to 138 uf. 


Pent 


oe SS a ae paeces Westinghouse Lamp Div, Bloom- 
1 field, N. J., is making a sealed beam 

type lamp for use in an all-weather 

electric lantern. Powered by a 6-v 
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~ Check These Features 
and You'll Choose 


VICTOR 


SWITCH and BUS INSULATORS 


ALL METAL PARTS 
cre hot-dipped 
galvanized to as- 
sure maximum re- 
Shasta emer [V] conrrowen TESTING and 
me ond eee PROCESSING of cement as- 
sure high bond strength at all 
assembly joints. 


SMOOTH, HARD GLAZE as- 
sists self-cleaning process, thus 
reducing maintenance and re- 
placement costs, especially in 
contaminated areas. 


SERVICE-TESTED DESIGN pro- 
vides for maximum flash-over 
performance and long leak- 
age distance. 


HIGHEST QUALITY WET 
PROCESS PORCELAIN — 
“tops” in dielectric and me- 
chanical strength. 


RUGGED, THICK CORRUGA- 
TIONS and smooth, rounded 
edges give moximum resist- 
ance to impact. 


VICTOR NO. 742 (TR-No. 7) 

SWITCH and BUS INSULA- 

] TOR. For complete engi- 

(V| RESILIENT COATINGS at all 4 neering data on this and 

cemented joints give maximum other sizes and types of 

resistance to thermal varia- switch and bus units, write 

tions and mechanical shocks. today for Victor's complete 
catalog. 


Victor Switch and Bus Insulators are preferred by 
power men because every component is designed 
to combine maximum resistance to flashover with 
maximum mechanical strength. To guarantee ‘‘on- 
the-job"’ dependability, each insulator is indi- 
vidually tested at every point of manufacture. 


VICTOR INSULATORS, INC. 
VICTOR, N. Y. 





battery, lamp has a beam candlepower 
of 5,500. . . . Westinghouse’s Appli- 


ance Division has announced a water 
| és | heater whose element ratings can be 
3 changed to any required wattage be- 


tween 600 and 3,000 w by shifting 


Bodies are BETTER | wiring connections. 
SERVICE Investments E | Charles Bruning Co, Inc, 100 Reade 


St, New York 13, N. Y., has developed 
a new type office copying machine 
using the BW Diazo process based on 
paper coated with analine dye. Com- 
pany says it is of use to electrical 
| manufacturers in copying order forms, 
designs, and records. . . . The Edwin 
F. Guth Co, 2615 Washington Ave, 
St. Louis, 3, Mo., offers its type 3KW 
high bay reflector for mercury lamps; 
it provides 55-deg crosswise shielding 


Edward E. Robinson, Inc, Dept 
EW, 95 Park Ave, Nutley 10, N. Y., 
has designed a metering pump for hot 
waxes and cement, as for filling elec- 
trolytic capacitor cases with bonding 

| compound, transformers or selenium 


rectifiers with potting compound 
ete ere ees A tough, fully equipped Automatic timing devices can be at- 


body that will do, economically, all the jobs tached to the pump. 

required in line construction and maintenance 

work. Model MCW-115 is an investment in The W. L. Maxson Corp, Unimax 

better service that will earn regular dividends Switch Div, 460 W. 34th St, New 

for you. York 1, N. Y., is making type MB 
switch of low operating force and large 
movement differential; ratings of 15 
amp, 125 v; 5 amp, 250 ¥; % hp... . 
Maxson Corp has ‘froittfacing screw 
terminals available with ts Switches to 
facilitate wiring connections where 
access to bottom of the switch is 
hampered. 


| 
' 
' 
: 
: 


Curtis Lighting, Inc, 6135 W. 65th 
St, Chicago 38, IIL, offers the Indus- 
trialist line of luminaires giving both 
direct and indirect illumination. Lamp 


LIGHT DUTY ‘SERVICE BODY ; . ae 
Designed for installation cannot be viewed crosswise within 


on a standard ¥2 ton chassis, All material and about 25 deg of the horizontal. . . . 
tools for light duty werk @re conveniently lo- Doolittle Radio, Inc, 7421 S$. Loomis 
cated—in logical sequemiée and available for Blvd, Chicago 36, Ill., has developed 
daily inventory. Write ‘for Bulletin 927 today! the Littlefone portable FM radiotele- 
phone for two-way communications in 
field operations. Sizes obtainable are 
% w, 1 w,% w, and 2 w. 
Solar Electric Corp, Warren, Pa., 
has added Instant-Start fluorescent 
lamps to its line of standard F lamps. 
| These consist of 48-T-12 40-w tubes, 
72-T-12 65-w tubes, and 96-T-12 75-w 
tubes. . . . The Pioneer Rubber Co, 
Willard, Ohio, is producing three new 
lines of Stanzoil industrial camvas 
| gloves; all are coated with Neoprene: 
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(Photo courtesy Knoxville Power Co.) 


33 Years at hard labor... 


High in the Smoky Mountains 
whipped by wind, rain, and sleet, 
this 5,010-foot Alcoa ACSR span 
proves the combined advantages 
of ACSR—strength, light weight 
and economy. 


Installed in 1918, this almost 
mile-long span has given trouble- 
free service and is good for many 
years more... long-standing tes- 
timony to the success of Alcoa’s 
pioneer ACSR work in sag tension 
calculations, vibration and con- 
ductor fatigue problems. 


“What's in it for you” can be 
found in the records of Alcoa’s 
aluminum experience built up over 
63 years. This vast amount of 
shirt-sleeve, working knowledge 
about the design, manufacture 
and installation of conductors can 
help you solve your transmission 
line problems, 

Although the rearmament pro- 
gram prevents unrestricted use of 
aluminum, we are ready to help 
you with the planning required 
for power transmission projects. 


TECHNICAL HELP—NO OBLIGATION 


Write for help, advice or technical literature. Address: 


ALUMINUM 


Company OF America, 2100B Gulf Bldg., Pittsburgh 19, Pennsylvania. 


ALUMINUM 


eee iN. 
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NEWS ABOUT PEOPLE 


Erben, Andrews, Johnson Elected 
Executive Vice Presidents of GE 


HENRY V. ERBEN 


New executive 
General Electric Co are Henry \ 
Erben, Hardage L. Andrews, and Roy 
W. Johnson. 


vice presidents of 


Headquarters for their 
newly created posts will be at GI 
York City 
Erben has been a vice president and 


executive offices in New 


general manager of the Apparatus De- 
partment 1948. He 
with the company since 1920 
commercial 


Lighting 


has been 
He did 
work in the 
being 
transferred to the apparatus division 
of the Central Station Department 
where he served as assistant manager 
and In 1933 he was ap- 
pointed manager of the switchgear di- 
vision. 


since 


engineering 


Department before 


manager 


Six years later Erben 


named 
assistant manager of the Central Sta- 


tion Department and two years after 


was 


that manager. He was elected a com- 
1944 
general manager of the 
Apparatus Department in 1945 

Andrews went to GE in 1910. He 
started in the railway motor depart- 
ment and then was assigned to design 
and proposition work in the railway 
engineering department of which he 
later became engineer in administra- 
tive charge. 

He remained as engineer when the 
department the 


mercial vice president in and 


assistant 


was reorganized as 


158 


ROY W. JOHNSON 


transportation engineering department 
and also was assigned responsibility for 
general commercial matters in the 
transportation field. In 1934 he was 
elected a vice president and put in 
charge of steam railroad electrification. 
The next year he became directly re- 
sponsible for all the company’s trans- 
portation activities. He has been in 
charge of the Appliance and Merchan- 
dise Department since July, 1939. 
Johnson worked for the advertis- 
ing firm of Campbell-Ewald Co in 
Detroit and on the 'West Coast be- 
1930. He started 
aS a representative of the Maqua Co, 
GE affiliate, at the Appliance and 


fore joining GE in 


February 12, 


Merchandise Department and then 
joined that department's advertising 
staff. He was made assistant to the 
manager of the home laundry equip- 
ment division but later returned to ad- 
vertising. 

During the war Johnson was with 
the War Production Board, which he 
served as director of the facilities bu- 
reau. He rejoined GE in 1944 as vice 
president in charge of commercial ac- 
tivities of Telechron, Inc, an affiliated 
company. In 1947 he was named mar- 
keting manager of the Affiliated Manu- 
facturing Companies Department and 
the next year manager. He has been a 
vice president since 1948 


Harry H. MecMeen and Kenneth 
Zuver, mechanical engineers, and 
Elmer G. Norell, electrical engineer, 
have been admitted as partners in the 
Chicago engineering firm of Sargent 
& Lundy. 


Milford F. Van Riper, controller of 
the village of Freeport, L. IL, N. Y., 
has been named executive secretary of 
the Municipal Electric Utilities Asso- 
ciation of the State of New York. 


OBITUARY 


Albert R. Granger 


Albert R. Granger, 76, retired vice 
president of Philadelphia Electric Co, 
died Jan. 31 at his home at Cape May, 
N. J. He retired in 1947 after 55 years 
in the electric light and power in- 
dustry. 

Granger started in 1892 as general 
utility man of Edison Electric Light 
Co. Later he worked for Powelton 
Electric Co and Wissahickon Electric 
Co, then became superintendent of 
Diamond Electric Light Co and gen- 
eral manager of Beacon Light Co. 

In 1914 he was appointed vice 
president and general manager of 
Delaware County Electric Co. When 
the various independent electric utili- 
ties in the area were amalgamated 
into Philadelphia Electric Co he be- 
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STEEL in STOCK 


for Suppliers of Power and Light 


Convenient to electric power and light com- whenever humanly possible. So call us for 
panies from coast to coast, thirteen Ryerson every steel need. 

steel-service plants stand ready to supply 

these utilities and their equipment manu- ee Tare 

facturers. 

True, shortages resulting from the twin PRINCIPAL PRODUCTS 
pressures of defense requirements and un- BARS—Carbon and alloy, hot rolled and cold finished, 
precedented civilian demand may make it Sea Ry ae 
impossible for us to furnish every item on PURER eae SeEpy SHEA, Oh. 
every order, much as we would like to. But it "Gentenuion Inland 4-Way Safety 
is likely that many of your requirements are SHEETS—Hot and cold rolled, many types and coatings 
among the carbon, alloy and stainless steels TUBING—Seamless and welded, mechanical and boiler 
we have on hand for prompt shipment. And tubes, structural tubing, etc. 
experienced Ryerson steel men are always STAINLESS — Allegheny sheets, plates, bars, tubes, pipe, 
glad to work with you—help you make the pipe Paingn, ots. ; 
most of available steel. BABBITT METAL —Ryerson Glyco in 5 qrodes 

From switchboard to shipping floor all of Se ae ee ene 
us are ready to give you prompt service 


RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC. PLANTS: NEW YORK ° BOSTON PHILADELPHIA ° DETROIT CINCINNATI 
CLEVELAND ¢ PITTSBURGH ¢ BUFFALO © CHICAGO «© MILWAUKEE « ST.LOUIS © LOS ANGELES © SAN FRANCISCO 
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GETTING RIGHT 


in providing fire protection 
for transformers ! 


POTOMAC ELECTRIC POWER COMPANY, Washington, D. C. 


At 5:25 P.M. on Sept. 7, 1949, an explosion blew off the 14” x 
36” handhole cover of the high voltage disconnect switch cham- 
ber on top of a 20,000 KVA, 36/13.8 KV transformer at the 
Harvard Street Substation. About 120 gallons of flaming oil 
were released. 

The Grinnell MULSIFYRE System operated at once and saved 
the transformer from further damage. 


UNION ELECTRIC POWER COMPANY, Venice, Illinois 


At approximately 7:00 P.M. on Wednesday, September 14, 
1949, the B phase pothead on the oil-filled high voltage terminal 
compartment of a 13,800/33,000 Volt, 12,000 KVA feeder 
transformer failed. The oil drained out of the compartment 
and ignited. 

The Grinnell MULSIFYRE System protecting this transformer 
had been completed except-for-the automatic controls. The 
Deluge Valve was tripped manually and the fire was extin- 
guished “almost immediately, thereby preventing extensive 
damage to the transformer and adjacent equipment. Damage 
was limited to $1200.” 


NARRAGANSETT ELECTRIC COMPANY, Providence, R. |. 


Early in 1945, drizzle-wetted coal 
dust, streaking on an insulator, 
caused a flash-over which ignited 
an oil spill. 

Manual operation of a gate valve 
turned on the fixed MULSIFYRE 
System, extinguishing the fire. 


Don't take chances! If your trans- 
formers are not protected by this 
emulsion-forming spray system 
get the complete information by 
writing to: Grinnell Company, 
Inc., Providence, R. I 

offices in principal cities 


GRI NNELL Malady re 


Branch 


EMULSION-EXTINGUISHMENT OF OIL FIRES 
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| came vice president of Susquehanna 
Utilities Co and regional vice presi- 
| dent of Philadelphia S»Surban-Coun- 


ALBERT R. GRANGER 


ties Gas & Electric Co. He also served 
as president of Conowingo Electric Co 

One of the founders of the Pennsy!- 
vania Electric Association, Granger 
was the organization’s third president 


H. J. Hemmens 


Henry James Hemmens, Sr, 85, re- 


| tired attorney who had headed a num- 


ber of New York power companies, 
died Jan. 24 at his home in Essex Fells, 


| N.J. 


For many years he was associated 
with the New York law firm of Beards- 
ley, Hemmens & Taylor as general 
counsel and director of the former 
New York Edison Co. Hemmens also 


| had been president of Yonkers Elec- 
| tric & Power Co, Consolidated Elec- 
| trical Subways, Westchester Power & 
| Light Co, and Berlin & Jones Co, Inc, 


New York envelope company. 
7 
N. G. Symonds 


Nathaniel G. Symonds, 72, a for- 
mer vice president of Westinghouse 
Electric Corp, died Jan. 20 at his 


| home in Chicago. He retired in 1941 


| engineer 


after 42 years of service with Westing- 
house. 

Symonds started with Westinghouse, 
Church, Kerr & Co, a Westinghouse 
predecessor, and served as assistant 
of Westinghouse Machine 
Co’s stoker department before being 


| transferred to Chicago. In 1915 when 


| 
| 


Westinghouse Machine was absorbed 
by Westinghouse Electric & Manu- 
facturing Co he was appointed man- 
ager of the power division of the 
Chicago office. 
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(-E’s newest ads boost 
Conditioning” Program 


| 
rn nat : des a 
RECIPE Fé YR MARKING A. Room : nalts 
BIGGER... 1TH LIGHT 


-E “Light Conditioning” 
mes brighter, work lighter 


"0m cam pact yrurr confidence jny 


ee GENERAL @® Evectaic 
GENERAL QD ELECTRIL 


ORE and more people are learning about Light-Condition- dt Ve oa | SEE YOUR HOME 
ing — General Electric’s new program to help people get j : A leet Te wla meliihl 
the most out of their home lighting. They’ve read about it in G-E ; |e ro 
ads, heard about it on the General Electric Fred Waring TV 
show. More than a million copies of General Electric’s Light- 
Conditioning booklet, ‘‘See Your Home in a New Light’, have 
been distributed. 


Now, we're telling the Light-Conditioning story again—with Nine SEEWIEE company 
the ads above that will appear in four colors in Better Homes & 
Gardens, Ladies Home Journal and Saturday Evening Post. For 
full information on how you can tie in with the Light-Condition- 
ing Program, see your nearest G-E Lamp District Office. General 
Electric Co., Lamp Department, Nela Park, Cleveland 12, Ohio. 


Use these materials to promote Light-Conditioning 
in your territory. Left: Newspaper ad mats. Right: 
Light-Conditioning recipe booklet—gives 22 de- 
tailed recipes for every home lighting situation. 


GENERAL @@) ELECTRIC 
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... but without the danger 


of human failure 


SUPERVISORY ANNUNCIATORS 
provide audible and visible signals that 


© PROTECT YOUR EQUIPMENT 
© SPEED YOUR PROCESS 
® SAVE YOUR PRODUCT 


Dependable AUTH equipment prevents costly break- 
down of vital services or expensive equipment by 
giving insistent visible and audible alarms of such 
conditions as overheated bearings, low fuel level, 
high cooling-water temperature, low or high pres- 
sure, end of a processing cycle, etc. 


AUTH SUPERVISORY ANNUNCIATORS work 


this way: 


when trouble occurs, a supervisory annunciator re- 
ceives an electrical impulse from a normally open or 
normally closed, momentary or maintaining con- 
tactor, such as a thermostat, pressure or float switch. 
This impulse is converted in the annunciator circuit 
to a maintaining circuit that operates a visible signal 
indicating the source of trouble, and simultaneously 
sounds an audible alarm. Various operations se- 
quences are available. 


Write today for complete descriptive literature, with- 
out obligation! 


COMPLETE SYSTEMS 7 ONE RESPONSIBILITY 


Later Symonds became manager of 
the industrial division in Chicago and 
in 1921 Chicago district manager. He 


| was elected commercial vice president 


in 1930 and two years later became 


| vice president and director of sales, 


with offices in Pittsburgh. 


| John I. Mange 


John I. Mange, 74, former president 


of Associated Gas & Electric Co, died 


Jan. 23 at his home in Rochester, 
N. Y. 

From 1922 until his retirement in 
1940 Mange was president of Asso- 
ciated Gas & Electric, in the 1930's 
one of the nation’s largest public util- 
ity holding companies. After bank- 
ruptcy proceedings the company was 


| reorganized in 1946 as General Pub- 
lic Utilities Corp. 


Mange worked for General Electric 
Co in Schenectady, N. Y., and fer 
several utilities in Canada and the 
northeastern part of the United States 


| before joining J. G. White Manage- 
| ment Corp, New York City. He was 


vice president of J. G. White until 
1932. 


| Ben W. Marr 


Ben W. Marr, 86, former president 
and chairman of the board of directors 
of Columbus & Southern Ohio Electric 
Co, died Jan. 24. He retired as presi- 
dent in 1942 and as chairman of the 
board the next year. 

Marr was in the hardware business, 
headed a tool handle manufacturing 
firm, and helped organize Gwinn Mill- 
ing Co in Columbus before becoming 
president and general manager of the 
utility in 1929. He first was elected a 
director of the then Columbus Rail- 
way, Power & Light Co in 1919 and 
became a member of the executive 
committee in 1925. 


Dr John R. Loofbourow, 49, execu- 
tive officer of the biophysics depart- 
ment of Massachusetts Institute of 
Technology, former executive secre- 
tary of the radar division of the Na- 
tional Defense Research Committee, 
and advisor to the Atomic Energy 


Commission, died at Boston Jan. 22. 
AUTH ELECTRIC COMPANY, INC. io hnis the Pre 


He held the President’s Certificate of 
34-20 45th St., Long Island City 1, N.Y. Merit for service to the United States. 


MANUFACTURERS OF: Electrical Signaling, Communication and Protective Stanley L. Schauss, 42, associate eae 
Equipment for Housing, Hospitals, Schools, Offices, Ships, and Industry. | fessor of electrical engineering at Cor- 


162 February 12, 1951 @ ELECTRICAL WORLD 





This Firefighter 


can be two places at once! 


You can protect several danger spots at one time 

with a Kidde built-in carbon dioxide fire extinguishing 
system. § Widely separated fire hazards...even 

on different floors can be protected by a single Kidde 
system. If fire strikes a protected space, directional 
valves rush fire-smothering carbon dioxide gas to the 
stricken area. The same CO. can set off mechanisms 

to shut doors and windows...turn off fans and 
machinery. After doing its job, the clean, dry CO, 
evaporates completely. § Whatever your fire detection 
and protection problem may be, a Kidde expert will 

be glad to help. When you think of CO. call Kidde. 


Walter Kidde & Company, Inc., 230 Main St., Belleville 9, N. J. 
In Canada: Walter Kidde & Company of Canada, Ltd., Montreal, P.Q. 
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Te I meer 


Buckingham has been up on top for more |.” 


than 50 years—making safe, dependable, 
comfortable climbing equipment second to 
none. That’s why you can buy with 
confidence if it’s Buckingham. 


YJ 


ADJUSTABLE CLIMBER 


We have developed an adjustable climber which 

will fit any man. Its length adjusts from 15” to 18”. 
Advantages for the lineman: comfort, because he can get an 
exact fit; for the company: money is saved because the climber 


inventory is reduced. No longer arly néed to carry many of 
each size in stock. 


NYBUCK (NYLON) SAFETY STRAP 


) Here's added safety, from Nybuck—Buckingham's 
, new nylon strap. It's impregnated with Neo- 
prene—strength is not affected by pole 
| dressings, cleaning agents or climate. This 
ry is the strongest safety strap, size-for-size, 
being made today! 


Safety straps also available in fabric or 
heavy-duty harness leather. 


“CUSHION DELUXE” FLOATING ¢ 
TOOL BELT 


This is far and away the lineman’s favorite. 

And no wonder! Its cushion-edge effect [ 

gives much greater working comfort. Its 

floating feature (straps do not bind—they | 

slide easily) means that the tool loops stay 

full and open at all times. It’s lightweight 

—only 3 lbs. 12 ozs. Linemen find they can 

work faster and more comfortably with this belt. 


Write for Catalog No. 24 giving complete information on the full 
Buckingham line. It's FREE! Or see your nearest distributor. 


BUCKINGHAM MANUFACTURING CO., INC. 
1-3 TRAVIS AVE. BINGHAMTON, N. Y. 


| 


nell University, died Jan. 24 in New- 
ark, N. J. He was about to return to 
Cornell after completing a sabbatical 
leave spent with Public Service Elec- 
tric & Gas Co. Schauss spent five years 
in sales work with Westinghouse Elec- 
tric Corp and taught physics at Cooper 
Union in New York City before join- 
ing the Cornell faculty as an instructor 
in 1942. His teaching was primarily 
in the fields of machinery measure- 
ments and power. 


Floyd E. Bray, 58, Seattle, Wash., elec- 
trical engineer, died Jan. 13. He had 
been a civilian employee of the Army 
at Fort Lawton and the Seattle Port 
of Embarkation since 1943. Earlier he 
was with Bonneville Power Adminis- 
tration at Portland, Ore. 


J. Edward Mulligan, 65, formerly as- 
sistant general manager of Weymouth 
(Mass.) Light & Power Co, died at 
East Weymouth Jan. 21. He retired 
last August after 40 years of service 
with the utility. He was a past presi- 
dent of the Electric Lines Club of New 
England. 


Earl M. Seel, 57, a special representa- 
tive in the publicity and advertising 
department of Pacific Gas & Electric 
Co, died recently in Los Altos, Calif. 
He joined the utility 25 years ago as 
a land evaluator in the executive engi- 
neer’s office. 


Mandel Nieder, 60, a timber sales- 
man who had been active in Pacific 
Northwest public power movements, 
died Jan. 20 at Seattle. He was a 
former president of the Washington 
State Public Power League and had 
been treacurer of the Friends of the 
Columbia Valley Authority. 


Elisworth F. Miner, 63, a rate engineer 
with the Federal Power Commission 
died Jan. 25 in Washington. He also 
had worked for the District of Co- 
lumbia Public Utilities Commission, 
the Securities and Exchange Commis- 
sion, and the Army Corps of Engi- 
neers. 


Howard A. Smith, 70, a retired sales 
engineer for General Electric Co, died 
at East Natick, Mass., Jan. 30. Dur- 
ing his 43 years with GE he had 
worked at the Lynn and Pittsfield 
plants and in the Boston office. 


Foster Cousens, 54, administrative 
secretary of the Massachusetts De- 
partment of Public Utilities, died sud- 
denly in Boston Jan. 29. 
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MULTICLONE’S 
Multiple Advantages 


Because the advantages of MULTICLONE are so clear-cut, so vitally 
important, so far-reaching in the savings they make, we urge you to make a 
factual unbiased comparison of MULTICLONE dust and fly ash collection 
equipment against any other in the mechanical recovery field. Only by 
making such a comparison can you fully appreciate the major savings and 
greater performance you get by installing MULTICLONE Collectors! 


It is a recognized fact that the separating efficiency : Plant space costs money—particularly at today’s high con- 
of a cyclonic tube increases as the tube diameter !) struction costs. Because the Muttictone is more conipact, 
decreases because smaller tubes generate greater : size for size, it makes really important savings in space and 
centrifugal forces. The patented vane inthe | plant costs. Note in the chart how the MuULTICLONE requires 
MutticLtone makes the use of small tubes practical | I substantially less space—both in floor space and cubic space 
without complicated manifolding and permits com- —than any other 

pacting many small tubes into one simple, highly unit of compara- tikes meeenide 
efficient unit. Muttictone’s higher centrifugal forces ble capacity and q. Ft. In Cu. Ft. 
throw out not only the large, medium and small performance. This 

particles, but also an unusually high percentage of means vital sav- 

the extremely small particles of 10 microns and ings in construc- 

less. Result—more complete recovery of all sus- tion costs! 

pended particles from the gas stream! 


ue ae 
COMPARE Recovery Efficiency! COMPARE Space-Saving ceatiitiaids —, 


COMPARE Dollar-Saving Adaptability! COMPARE All-Around Simplicity! 


Savings in space is just one of many ways MULTICLONE 
reduces installation costs. Because the shape of the unit 
can be readily varied (long and narrow, short and wide, or 
square) to fit available spaces, the MULTICLONE can often be 


we rice 
<> i T r 
tucked into odd corners and waste areas too restricted for clean or renew...nothing to choke \J V\ ) 
other equipment. \ 


The Muttictone is simple and inex- a6 
pensive to maintain because there are t 

no highspeed moving parts to repair 

or replace...no pads or filters to 


the gas flow or increase draft losses 
as suspended materials are recovered. 
In addition, the square, flat-sided Conventionel one 
shape of the MULTICLONE and its 
Straight inlet and outlet ducts are far 
ments... and the single-inlet single- simpler to install and insulate. And 
outlet anct design permits greater flex- since the recovered material from an 
ibility and simpler installation. These entire bank of tubes is collected in a 
all add up to vital savings in installa- a inlet, yen, single hopper, it is much easier to serv- 
tion costs! Side outlet Top outlet ice and maintain than the multiple 
hoppers of conventional cyclone units. 
Here again, the MULTICLONE saves in 
many ways—all of them important! 


Moreover, inlet-outlet ducts can be 
varied—side-inlet side-outlet, or side- 
inlet top-outlet—to meet low headroom 
or restricted side clearance require- 


Multiclone 


Whether your recovery installation is in a new structure or for modernizing present 
equipment, you will be far ahead by installing MuLtIcLone Collectors. Our experienced engi- 


neers will gladly make helpful suggestions for simplifying your recovery problems. A letter, 
wire or call to our nearest office places this 


assistance at your service without obligation. 


ee 
CORPORATION 


ENCINEERS, DESICNERS & MANUFACTURERS OF EQUIPMENT FoR 
‘ COLLECTION OF SUSPENDED MATERIALS FROM CASES & LIQUEDS 
Send for Helpful Literature! This factual 


MULTICLONE literature explains the basic principles Main Offices: 1004 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
of cyclonic dust recovery and gives technical data CHRYSLER BLOG., NEW YORK 17 ¢ 1 LoSALLE ST. BLDG., 1 N. Lo SALLE ST, 
helpful to anyone contemplating a dust or fly ash CHICAGO 2 « HOBART BUILDING, SAN FRANCISCO 4, CALIFORNIA 
recovery installation. Write today for your free copy! PRECIPITATION CO. OF CANADA, LTD., DOMINION SQ. BLOG, MONTREAL 
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MANUFACTURERS and MARKETS 


JAPANESE ELECTRICAL INDUSTRY is on the way back with American aid. At 
Shibaura Electric Co in Tokyo (above) United States industrial training experts 
watch a machine drop light bulbs down to girls who sort them according to defects 


Sylvania Sales 50% Over 
Previous Year's Mark 


Sylvania Products, Inc, 
closed the year with a volume of sales 
in excess of $150 million, represent- 
ing an better than 50% 
over 1949. In addition, approximately 
$70 million worth of unfilled orders 
carry over into 1951. 

In spite of the large backlog, Pres 
Don G. Mitchell announced, some 
reduction in the going rate of produc- 
tion is anticipated during the first half 
of S51 


Electric 


increase of 


because of restrictions on the 
use of critical materials and the time 
lag between placement of defense or- 
ders and full-speed production. For 
the past several months company engi- 
neers and laboratories have been seck- 
ing substitute materials and methods 
that could be used without 
product quality. 

Demand for television picture tubes 


reducing 


and radio receiving tubes was at record 
levels during 1950, and television set 
sales were higher for the year than 
had been estimated. 

fluorescent lam» 


sales set new peaks in 1950 and are 


Incandescent and 


expected to continue strong through 


out 1951. Lighting fixture demand 


166 


became very heavy over the latter part 
of the year, and greatly expanding 
industrial building activity is expected 
to keep lighting fixture operations go- 
ing at a high rate. 

The demand for electronic equip- 
ment is increasing and is expected to 
increase even more in ’51. Plans call 
for rapid expansion of electronics pro- 
duction facilities 

Export orders have become ruch 
heavier, but shipment is a problem 


Alcoa Plans to Construct 
Arkansas Alumina Plant 


Construction work will begin soon 
on a new Aluminum Co of America 
alumina plant near Bauxite, Ark. The 
new plant will increase by nearly 50% 
the amount of alumina 
turned out by the company. 

To be operated by Aluminum Ore 
Co, wholly subsidiary of 
Alcoa, the new plant will be situated 
on a 


now being 


owned 


200-acre site adjoining the 
Alcoa 


owned 


bauxite mining 
Mining Co, 
Alcoa subsidiary. Low-grade bauxite 
developed by the company during 
World War II will be used 


operations of 


also a_ wholly 


February 12, 


H. K. Porter Acquires 
Delta Star Electric Co 

Delta Star Electric Co, Chicago 
manufacturer of high voltage electrical 
equipment, has been acquired by H. K. 
Porter Co, Inc, Pittsburgh, which 
makes industrial rubber goods, oil well 
equipment, and railroad forgings and 
springs, and a variety of other prod- 
ucts. 

No change in operations or manage- 
ment of Delta Star is planned, T. M. 
Evans, president of H. K. Porter, said. 
Delta Star designs and manufactures 
fittings, switches, insulators, conduc- 
tors, supports, and related equipment 
for control and transmission of elec- 
tricity around central power stations, 
substations, and transformers. 

This is the third basic industry 
added to the Porter interests in a 
year. Recently acquired were Quaker 
Rubber Corp, Philadelphia, which 
makes industrial rubber products, and 
Connors Steel Co., Birmingham, 
maker of electric furnace steel and 
steel products. 


Line Material to Build 
Plant at Sherman, Texas 


Line Material Co, Milwaukee, will 
begin construction of a million-dollar 
electric distribution equipment plant at 
Sherman, Texas, in February. 

The company has purchased 68 
acres of land near the northern Texas 
City. Building plans call for a ware- 
house, power plant, and air-condi- 
tioned office building. First Line 
Material factory in the Southwest, the 
plant will provide 30,000 sq ft of 
floor space, enough for about twice the 
production now scheduled. It will em- 
ploy about 80 persons. 


Weed Killers Scarce 

The expectation that 2,4-D and 
2,4,5-T weed and brush killers will be 
in short supply during 1951 has been 
expressed by E. I. du Pont de Ne- 
mours & Co. However, “Ammate” 
weed killer is expected to be in ade- 
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VALIMIT 


No fuses to blow 
No time-out for replacement 


No blind spots in protection 


Continuous protection is an inherent feature of 
EC&M VALIMITOR Starters, because fault currents 
are interrupted directly by the Type ZHS Contactor— 
the maximum fault current being limited to 25,000 
KVA (steady state current). 


A NEW EC&M Under-Voltage-Protection circuit is 
available which keeps the starter-contacts closed 
under full spring pressure down to a low voltage. 
Highly desirable for all main drives—especially 
important where voltage dips or where momentary 
loss of power may occur. 


There are no unnecessary work stoppages 
when ‘key’ motor drives are protected 
by EC&M VALIMITOR Motor Starters. No 
shutdowns due to fuses being blown if 
motors are started frequently, or by momen- 
tary overloads while motors are running. 
Instead, plant main drives are free from 
such interruptions because EC&M VAL- 
IMITOR Starters do not depend upon fuses 
for short circuit protection 


With these fuseless starters, EC&M has 
matched the ability of the motor to with- 
stand frequent starts or handle temporary 
overloads. The thermal capacity of EC&M 
VALIMITOR Starters is equal to or greater 
than that of the average motor. And short 
circuit protection is unlimited—the supply 
KVA may be infinite. 


Also, don’t overlook the added value of 
cushioned starting provided automat- 
ically by EC&M VALIMITOR Starters. 
After the motor is up to speed, these EC&M 
Full-Voltage Starters function like any 
standard across-the-line starter. 


Write for Complete Facts — 
Ask for T9-117 REPRINT Bulletin. 


im seaG heme Udder mia aie ae 


2698 E. 79th STREET CLEVELAND 4, OHIO 
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Here’s WHY they Save 


Compered with other types strand 
of equal breaking strength, they . . . 


@ have 30-40% greater everload ca- 
pacity within elastic limit 


@ resist corrosion all the way through 


—not merely through a thin case of 
soft metal 


@ offer highest tensile and vibration- 
fatigue strength (tensile strength 
235,000 psi; corrosion-fatigue limit 
50% of ultimate) 


Here’s HOW they Save 


@ They permit longer spans—there- 
fore require fewer poles per mile. 


@ Being lighter, they are easier and 
faster to install in the field. 


@ More resistant to destructive fac- 
tors, they last many times as long 
before replacement. 


Let us tell you 
the whole story- 
specific data, prices, 
recommended sizes. 
Monessen, Pa., Atlanta, Chicago, 
Denver, Detroit, Los Angeles, 


New York, Philadelphia, Portland, 
San Francisco, Bridgeport, Conn. 


PAGE STEEL AND WIRE DIVISION 
eS te Be eee 


quate supply. Shortage of the former 
products is due to increased demands 


for the materials from which they are | 
made because of the stepped-up de- 


fense program. 


| MANUFACTURING BRIEFS 


Sangamo Electric Co and the Inter- 
national Association of Machinists 
have signed a two-year contract giv- 
ing 1,165 workers a pay boost ot 15c 
an hour. 
tained provisions for a union shop and 
altered vacation pay. 


The American Society of Industrial 
Engineers’ Merit Award has been 
presented to Westinghouse Electric 
Corp for leadership in research, en- 
gineering, design, and manufacture 
in the home laundry equipment field. 
The committee on awards found 
Westinghouse’s Laundromat and 
Clothes Dryer “the finest in the entire 
laundry equipment field.” 


Baker-Raulang New York Corp and 
Material Handling Equipment Co have 
joined forces in a new organization 
known as Material Handling Equip- 
ment Co for sales and service of 
Baker electric industrial trucks, Moto- 
True motorized walkie-type trucks, 
Uni-Rak pallet systems, prefabricated 
pallet racks, and Beacon dockboards. 
Headquarters will be at 141 East 44th 


St, New York City. A branch office | 


will be set up in New Jersey. 


Flexible Tubing Corp, Branford, 
Conn., has moved into a new 13:000- 
sq-ft, $100,000, brick and steel plant 
in Guilford. The one-story, fireproof 
plant triples the company’s capacity 
for production of flexible tubing and 
allied duct products. 


Only 3 million television sets can be 
built by the industry this year, F. M. 
Sloan, manager of the Westinghouse 
Electric Corp television-radio division, 
forecasts. Manufacturers produced 
nearly 7.5 million sets in 1950. 


Metal Prices 
Feb. 5, 1951 


COPPER, Conn. V., Ib 

LEAD, WN. Y., Ib 

ZINC, prime Western, E. St. Louis, Ib 
TIN, Straits qual, N. Y., ib goes 


| ALUMINUM, ingot, base price 


NICKEL, base price... on 
STEEL, billets, Pitts., ton ‘ 
STEEL, scrap, No. 1 heavy, Pitts., ton 
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The agreement also con- 


n WIRE ROPES, to 
S a Specialist can Z 
= doithetter 


ETTTa 711 
ROPE 


@ The extra durability and dependable performance 
you get from Wickwire Rope is a natural result of 
over 125 years of specialization in the manufacture 
of wire and wire products. From molten metal to 
finished rope, every phase in the manufacture of 
Wickwire Rope is handled in our own plants, under 
constant and careful control 

Thus we make sure that you get the right wire rope 
for your particular conditions—rope that will give you 
the longest and most satisfactory service. For your 
free copy of “Know Your Ropes” write to: Wire 
Rope Sales Office, Wickwire Spencer Steel Divi- 
sion of C.F. &1., Palmer, Mass. 


WICKWIRE ROPE 


A PRODUCT OF WICKWIRE SPENCER STEEL DIVISION 
OF THE COLORADO FUEL & IRON CORP. 


Wire Rope Soles Office & Plant — Palmer, Massochusetts 
Executive Office—500 Fifth Avenve, New York 18, N. Y. 
BRANCHES & DISTRIBUTORS IN KEY CITIES EVERYWHERE 





Seymoue SmitH 
TELEPHONE PRUNERS 


CUT FASTER, COVER MORE 


GROUND Keen “Center-Cut” blade slices 
between two strong side supports. Branch is 
firmly gripped, quickly cut. Ask for prices. 


SEYMOUR SMITH & SON, Inc. 
12402 Main $t., Oakville, Conn. 
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NEW ELECTRICAL CONSTRUCTION 


NEW ELECTRICAL construction 
projects announced by private and 
government utility systems involving 
more than $70,000. Also listed are ma- 
jor industrial and construction jobs 
where electrical work is included 


UTILITIES 
Proposed Construction 


California, Colorade and Wyoming—Bu- 
reau Reclamation, Dpt. Interior, Bldg. 
1-A, Denver Federal Center, Denver, 
Colo., furnishing, del. f.o.b. cars shipping 
point or f.o.b. cars at Casper, Wyo., 
Loveland, Colo. and Redding and Herd- 
lyn, Calif., 3 mobile unit sub-stations 
for Central Valley Proj. Calif. Colorado- 
Big Thompson Proj., Colo. and Trans- 
mission Div., Missouri River Basin Proj., 
Wyo. Spec. DS-3291. L. N. McClellan, 
ch. engr. 

Calif., San Francisco—Twelfth Naval 
Dist., Federal Office Bldg., San Francisco, 
Steel rigid frame Naval Radiological 
Bldg. and converting, exten. Bldg. 351, 
$1,000,000. Leland L. Rosener, 233 San- 
some St., San Francisco, consult. struc- 
tural engr. 

Colorade—Bureau Reclamation, Dpt. 
Interior, Loveland, constr. Flatiron Power 
and Pumping Plant and afterbay dam, 
Estes Park-Foothills Power Aqueduct, ap- 
prox. 9 mi. west of Loveland, Spec. DC- 
3306. 

Colorado—Bureau Reclamation, Dpt. 
Interior, Ft. Collins, constr. Flatiron- 
Fort Collins-Cheyenne Tap 115 kilovolt 
transmission line, Colorado-Big Thomp- 
son Proj., Spec. DC-3302. 

Fla., Jacksonville—City, City Hall, elec- 
tric transmission cable, accessories. Part 
of Power Plant 2, Spec. 1049. Utilities 
Engineer-Manager, Utilities Bldg., engr. 

Ga, Valdosta—Georgia Power Co., Ma- 
rietta St. N.W., Atlanta, generating plant, 
$4,500,000. 

Idaho—Bureau Reclamation, Dpt. In- 
terior, Boise, Idaho, circuit breaker, dis- 
connetting switches, potential transform- 
ers, lightning arresters for Raft River, 
R.E.A. line bay, Minidoka power plant 
switchyard, Minidoka Proj., Spec. 100-S- 
118. L. N. McClellan, Bldg. 1-A, Denver 
Federal Center, Denver, Colo., ch. engr. 

Ill., Moline—Iowa-Illinois Gas & Elec- 
tric Co., Moline, power plant adn. $400,- 
000. Sargent & Lundy, 140 S. Dearborn 
St.. Chicago, Zone 3, consult. engrs. 

Louisiana—Bossier Rural Electric Mem- 
bership Corp., Bossier City, 62 mi. rural 
distr. lines, sys. imprvs., Bossier Co. 
$335,000. 

Minnesota—Border Counties Power Co- 
operative, War1oad, 19.5 mi. rural distr. 
line in Koochidhing Co. $66,000, Plans 
deposit $10, General Eng. Corp., 2950 
Chieago Ave., Minneapolis, engrs 

Montana—Bureau Reclamation, Dpt. 
Interior, Canyon Ferry, furnishing, erect- 
ing 40x100 ft. metal warehouse, chain 
link fence for Canyon Ferry Dam and 
Power Plant. Missouri River Proj. Spec. 
600C-54, L. N. McClellan, Bldg. IA, Den- 
ver Federal Center, Denver, Colo., ch 
engr. 

Neb., Elm Creek—Central Nebraska 
Public Power & Irrigation Dist., Hastings, 
power plant, near here. $2,270,000. Geo. 
FE. Johnson, c/o owner, ch. ener. 

Neb., Nebraska City—City, power plant 
adn., new generating unit, $330,000. Hen- 
ningson, Durham & Richardson, Standard 
Oil Bldg., Omaha, engrs 

New Mexico—Bureau Reclamation, Dpt. 
Interior, Bldg. 1-A, Denver Federal Cen- 
ter, Denver, Colo., constr. 13,000/16,250 
kva. Albuquerque Sub-station, Rio Grand 
Proj., Spec. DC-3309. L. N. McClellan, 
ch. engr. 

New Mexico—Central New Mexico 
Electric Co-operative, Mountainair, 60 
mi. rural distr. lines and sys. imprvs., 
Lincoln Co.. $120.000. 

Oregon—U. S. Eng., 628 Pittock Block, 
Portland, Zone 5, design, construct, test- 
ing and del. f.0.b. railroad cars at Bon- 
neville of 11 items of annunciator equip 
with associated relays and cabinets for 
Ronnevitle Powerhouse, Bonneville, Serial 
No. CIVENG 35-026-51-184 

Oregon—l. S. Eng., 19 E. Poplar St., 
Walla Walla. Wash., powerhouse sub- 
structure for 12 main units: powerhouse 
superstructure for 14 units; remainder of 








COFFING 
sareTy-puLt HOIST 


One man with a Safety-Pull Ratchet 

Lever Hoist does the lifting, pulling, 

holding work of many — in shop or 

field. Even the smallest Safety-Pull, 

weighing only 14 lb., delivers a 1500- 

lb. vertical or horizontal pull —- is 
ready to go to work wherever hooked. Laying conduit, 
raising heavy transformers, stretching guys— these are 
but a few of the jobs it handles easily, safely. 


All Safety-Pulls are tested at 100 percent overload. 
Dual ratchet and pawl construction cannot slip—holds 
securely in any position. Choice of nine sizes with 
capacities up to 30,000 lb. Send for Bulletin E2SP 


Quik-Lift Electric Hoists « 
Hoist-Alls * Mighty-Midget 
Pullers * Spur-Geared Hoists 
© Differential Chain Hoists 
* Load Binders 

* |.Beam Trolleys 


: — 








G-E- Announces... 
New MANUAL OF 
WATTHOUR METERS 


designed to... 


@ Show how electrical energy 
is measured. 


® Describe the operating prin- 
ciples and techniques of 
applying a-c watthour meters 


Explain the testing and main- 
tenance of a-c watthour 
meters 


Mail coupon today for your 
free copy. 


aa ec om sean tT 
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tilities Have Specified 


SILENT HOIST Equipme 


Since 1918 °* 


KRANE KAR Swing Boom Mobile 
Crane: for materials-handling 
. . lifting, transporting, posi- 
tioning, gasoline or Diesel, 
1¥2, 22, 5 and 10 ton capa- 
cities, 9 to 37 ft. booms (or 
telescopic booms), solid or 
pneumatic tires. Self-stabi- 
lizing without jacks or out- 
riggers; unobstructed vi- 
sion; fast, flexible, safe, 
easy to operate 


WINCHES: Capstans; Single and Double Drum, Jaw 
Clutch, Keyed and Friction Clutch Winches. 2,000 
to 50,000 Ib. Capacities. 


SWING BOOM CRANES: Truck: Motor Power Oper 
oted; high capacity; takes up only a small space. 
For handling transformers, cable reels, lamp posts, 
trees, poles, manhole castings, etc. 9 to 31 ft. 
booms; one to 10 ton capacities. 


TOWERS: 2 or 3 section 
type and Pantograph 
types, with plain, re 
volving or racking plot 
forms. 


TRIPOD POLE 
DERRICKS: 
for 35 ft., 45 ft., 
and 60 ft. Poles; 
single piece or 
telescopic side 
legs; removable 
cast steel fit- 


USERS: AT&T; N. Y. Tel. Co.; T.V.A.; Consolidated 
Edison Co.; W.U.; Municipalities throughout America. 


WRITE FOR CATALOGS: 
No. 79—KRANE KAR No. 70—Truck Equipment 


THE ORIGINAL SWING BOOM MOBILE CRaNe 
WITH FRONT-WHEEL DRIVE AND REAR-WHEEL STEER 


TKRARE AR 


TRADE MARK BEGISTERED 


SILENT HOIST & CRANE CO. 


862 63rd ST. OOKLYN 20, NEW YORK 


170 


| completing 


spillway dam; Oregon 
abutment 
ing upstream siil in 
McNary Lock and 
ENG 45-164-51-40 

Pa., Cheyney 


shore fishways; 
embankments; rais- 
navigation lock, for 
Dam, Serial No. CIV- 
Plans deposit $100, 
General State Auth., 18 
and Herr Sts., Harrisburg, power plant 
and new well at Cheyney State Teachers 
College, general and heating contractors 
$350,000. Plans deposit $10. Simons Eng. 
Co., 2010 Walnut St., Phila., Zone 3, engr. 
Pa., Johnstown——Pennsylvania El 
999 


bidg. $100,000. M. J. 
pool St., c/o owner 
South Carolina—-South Carolina 
Service Auth., Moncks Corner, two 
hp. steam generating plants, near 
polis, Berkeley Co. $12,913,065. 
South Carolina—Aiken Electric 
erative, Aiken, 104 mi. rural distr 
121.49 mi. conversion, Lexington, Cal- 
houn, Barnwell, Aiken, Edgefield and 
McCormick Counties. Plans deposit $10. 
Southern Eng. Co 1000 Crescent St., 
Atlanta, Gé: 
South Dakota—U. S. Eng., 
son St., Omaha, circuit breakers 
Randall Dam and Reservoir, near 
town 
South 
son St Or 


Fulton, 
ener 


Liver- 
Public 
Pino- 


Co-op 


engrs 
1709 


Dakota—U. S. Eng., 
aha, Neb., in 
switchgear for Ft Randall 
Reservoir Pickstown 
Tex., Sherman— Line 
Sherman 0,000 sq. ft. plant, Hy. 82 
Country Club Rd., 750,000; warehouse, 
$100,000; electric power plant, $150,000. 
Washington c Power & Light Co., 
120 S. W. 6 St rtland, Ore., dam 305 
high above bedrock and hydroelectric 
plant to produce 100,000 kw. initially, on 
Lewis River, Woodland, $26,000,000, Cor 
bett McLear o owner, ener 
irmont—Monongahela Power 
, Fairmont, plans by Tucker & Silling, 
Masonic Temple Bidg.. Charleston, 2 story, 
2500 sa. ft ick office. $900,000. 
W voming—W vrule Company Linele 
0 mi ural distr lines eadquarters 
facilities and s mprvs G 


$120,000. 


1709 
leads 
Dam 


Jack- 
and 
and 

near 

Material Co., 

and 


oshen Co 


Low Bidders & Contracts 
Awarded 


Waltham— Thomas nnor 
& Co Ine 238 Main St Cambri¢ 
Mass. Contract Awarded. 82,000,000, 2%. 
tory, brick. 144.000 sq. ft. electronic tubes 
factorv, Foundry Ave Raytheon Mfg 
Co., Foundry Ave Waltham, Mass 
Orezon—General Electric Co., 421 Clark 
St., Pasco, Wast ontract Awarded 
$959,285. Electr equinment for MeNary 
Dam, Umatilla Co. CIVENG 45-164-51- 
80. Oreron. U. S. Eng.. 19 E. Poplar St 
Walla Walla, Wash. Bids Jan. 5 
Mo., St. Lonis—-RBRechtel Corp 
San Francisco Calif 


5.000.000. 


Mass., o'c 


220 Rush 
Contract 
svnthetic detergent 

unit, 3 
etric sub- 


vers. &0 


incl 


INDUSTRIAL, 
PUBLIC 


COMMERCIAL & 
BUILDINGS 


Proposed Construction 


N. YY. ‘New York—-Synidicate 
Charl F. Noyes Ge, Ir 4 , 
Zone 40 story flice bide 
way, from Reade to Chamber 
000.000 

Tex., 


Amarillo—| S. Eng = t P 
Pass } 


Bldg Fort Wortl air ft tech- 
trainine school, $18,000,000; addn! 
n airfield and aircraft technical 
scho $17,000,000. 


Low Bidders & Contracts 
Awarded 


Aurora—F & S Constr 
Phoenix z. Contract 
Shopping Center, 
Aves., 


Samuel Hoffman 


Colo., 
N st 
s 


$25,000,000. 

housing ; »E. 6 
Ara ; 
mtractor 

»., Middletown Art G 


McKee & 
230 eve nd, O., Con- 
tract Awarded, blast furnace***Wilputte 
Coke Oven Div. of Allied Chemical & 
Dye C 40 Rector St New York, 
N Y 76 coke ovens and by-products 
plant***F. H. MeGraw Constr. C Mid- 
dletown, O., railroad tracks, roads, sew- 
ers and other ten T | est. $35,000,000. 


Armco Stee letown, O 


0 Chester St 
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ectric | 
| Co., Johnstown, power sub-station contro! 


40,000 | 


lines, | 





Au the strength and durability 

inherent in steel are combined—with 

definite economies—in @rapo Gal- 

vanized Steel Strand. Heavy, ductile, 

tightly-bonded zinc coatings, applied 

by the famous @rapo Galvanizing 
Process, provide 
lasting protec- 
tion against cor- 
rosion, 


Ask the distributor 
of Crapo Galvanized 
Products near you or 
write direct for fur- 
ther information! 


INDIANA 
STEEL & WIRE co. 


MUNCIE 


Use QUIK-LABEL Wire Markers 
for fast, positive identification of 
wires, cables, coils, circuits, harness- 
es...and thousands of other uses. 
Simplify installation and mainten- 
ance, prevent costly errors, save 
time and money. 

Brady QUIK-LABELS stick with- 
out moistening. They come on handy, 
pocket sized cards for use right on 
the job. Over 1000 different markers 
in stock for immediate 
shipment... including 
all standard NEMA 
colors. Colored mar- 
kers eliminate the 
burden of stocking 
colored wire. Special 
markers made to 
your requirements. 


DISTRIBUTORS IN OVER 
125 PRINCIPAL CITIES 


MANUFACTURERS OF SELF-STICEING Propucts 


HL VA feo 


F 1616 SPRING STREET - CHIPPEWA FALLS, Wis 


195] @ ELECTRICAL WORLD 





AIEE Deliberations 


Ron 
(Continued from page 107) 


located near each transformer. Without 
them additional arresters at accessory 
equipment may be inadequate. 


A Study of Conduction Phenomena Near 
Current Zero for an AC Arc Adjacent to | 
Refractory Surfaces. T. E. Browne, Jr, A. P. 
Strom, both of Westinghouse Electric Corp 
Gaseous arc residue and heated arc 

trail on adjacent refractory surface | 
make up residual conductance near | 
current zero. With slow rate of voltage | 
rise, surface leakage path dominates. | 





A scientifically-designed 
Power System Fault Control. Working Group double-helix auger that: 
on Power System Fault Limitation of AIEE : : £ soil 
Fault Limiting Devices Subcommittee * Bores in any kind of soil, 


Methods’ whereby larger power sys- | hardpan or decomposed rock 
tems have achieved reasonable balances 


between cost of fault control and flexi- * Bores clean, straight holes of the @ Made ns a ~ s,s 

bility of tion can benefit d- i 4 a 24", 27°, 28", 30” an “ hole diameters for use 

len adie cadeaaic oe oe specified diameters saves concrete with all popular makes of earth boritvg machines. 

: : ? | , minimizes wear and 

The Power Interruption Testing of Light- | * Saves power at “ “THE MOST PROFITABLE TOOL YOU EVER 
7 ; chine 

peg ~ sem — Ackermann, Westing- | tear on your earth boring ma BOUGHT”. Order PENGOS for your pres- 

Impulse timing and power factor are * Eliminates repair trips to shop... ent machines... specify PENGO augers 


of particular importance in staged tests hard-facing expense with your new machine. 
of lightning arresters; they must be | 


carefully. controlled and evaluated for 
valid results. 


Discussion confirmed trend toward | ors Li p I j E R S E \\ i GINEERIN G_cO_ 
extended time ratings on neutralizers. Re ‘ 

-Sixth $ t, San F 14, California 
George Dana, N. Y. State Gas and | ee ipl 5 


: . } 3 Factory: 460 Kifer Road, Santa Clare, California 
Electric Co, “pointed out that such + 


v ORDER TODAY...SEND FOR LITERATURE, PRICES 


neutralizers require minimum main- | 
tenance, which is not true of the con- | 
trol and switchgear equipment asso- 
ciated with short time rated coils. | 
Fewer taps, and smaller current range 
were also favored. 

Kalb emphasized that his paper was 
not’ a blanket recommendation for | 
indiscriminate use of arresters in 
parallel. S. B. Howard, G.E., ob- 
served that the traveling wave ap- 
proach could not account for higher 
currents actually encountered in the Sherman 


“Wedge-Grip”’ 
field. Connector 


INSULATION AND Examine the ‘above illustration, and 
SYNCHRONOUS MACHINERY you'll see that the screw in the Sher- 


man Wedge-Grip Connector passes 
A New High-Voltage Insulation for Turbine- through two thicknesses of metal. The 
generator Stator Windings. C. M. Laffoon, 


extra insert plate you see is a pat- Sizes and Specifications 

C. F. Hill, G. L. Moses, L. J. Berberich, all ented feature which doubles the Minimum Maximum 
of Westinghouse Electric Corp thread strength— enables you to PartNo. Capacity Capacity 
Increased reliability is offered by a make connections that are twice as SC-12X 2-20 Solid 2-12 Solid 


: - A : * sl . lid 2-6 Strand 
synthetic-resin-bonded mica _ insulation tight—twice as permanent. = oo —— 2-6 Strand 
which permits cyclic elastic deformation “ ‘ $c-4x 2-8 Solid 2-4 Strand 
an tome high degree of fill in Try the Wedge-Grip today. It's to- $C-2X 2-4 Solid 2-2 Strand 
fabiletion valde | day’s finest Solderless Connector for 

x all small wire connections, 


Synchronous Machine Damping and Syn- Type Carton 


corestaing Torques. C. Concordia, General H. B. SHERMAN MFG.CO. eae ais 200 
ectric Co 


, Hex Head 
This paper demonstrates, in the main, . Plain Head 


i , Hex Head 
that the more exact equation by R. H. Battle Creek, Mich. : Hex Head 
Park in 1933 is almost as convenient to 


use as numerous approximations pro- | 
posed since. 


Bk Sherman “Wedge-Grip" Connectors 
Factors Affecting Minimum Surface Leakage ® 


Distances in DC Power Systems. J. E. Hart, | 
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UNEQUALLED 


d 
MANSON tapes 


OKONITE an 


EISLER 


TRANSFORMERS 


EISLER Transformers 
gre built strictly to 
N. FE. M.A. A. S.A, 


ond A.1. £. E. standards. 


SEND FOR NEW 
CATALOG NO. TR-SO 


aa Mahe 
apeT a sath CRO ene 


769 SOUTH 13th ST NEWARK 3NJ) USA 


A. T. McClinton, both of Naval Research 
| Laboratory, W. W. Rosenberry, Naval Engi- 
| neering Experiment Station 

Tracking voltage and are resistance 
of insulation serve as -guides for de- 
termining safe minimum leakage dis- 
tance. Environment in which insula- 
tion will be used must be known. 


Telephone Influence Factor in Synchronous | 


Machines. 
both of Electric Machinery Mfg Co 


G. L. Oscarson, |. C. Benson, | 


Resume of analyses of effect of power 


system harmonics on telephone systems 
and of measures taken to avoid their 
generation in synchronous machines. 


In discussion on the first paper, 
C. E. Kilbourne, G.E., cited an EEI 
report covering 1940-1947 in which 
it was stated that from the standpoint 
of insulation reliability, turbine-gen- 
erators were available 99.85% of the 
| time when their capacity was de- 
| manded. He therefore believed the 
performance record of bitumen in- 
sulations should be reviewed to de- 
} termine the need for and proper use 
of new solventless, polyester resin- 
bonded mica insulation. 
Considerable interest was shown in 
the paper “Silastic Tape—A New In- 
sulating Material,” presented by G. E. 
McIntyre and J. F. Dexter, 


t 


Dow | 


Corning Corp. This new insulation, a | 


semivulcanized silicone rubber on fiber 
glass backing, was suggested for use 
where moisture, temperature extremes 
| (low, about —54 C; continuous opera- 
| tion, 180 C; temporary overload, 
250 C), vibration and severe mechani- 
| cal shock, and abrasive atmospheres 
are experienced. The insulation has 
been in use for a year on large rail- 
way traction motors rated about 800 v. 
| C. B. Hathaway, Westinghouse Elec- 
tric Corp, reported verification by 
test of its resistance to abrasion 


TRANSMISSION AND DISTRIBUTION 


Eleven-year Operoting Record—Rural Line 
Sectionalizing by Repeater Fuses. R. M. 
Schaefer and F. H. Strout, both of Northern 
Indiana Public Service Co 
In 11 years 2,940 fuses blown in 1,266 
cases of trouble with most locations 
experiencing 3 or less cases of trouble. 
With 1,010 fuses blown by lightning in 
11 years in 595 repeaters. Of these 76% 
had service restored by repeaters. 


A Per Unit Interpretation of Transmission 
Line Constants. D. J. Lovejsil and A. A. 
Johnson, both of Westinghouse Electric Corp 
Development of general set of con- 
stants applicable to overhead trans 


mission lines results from application | 


| 
| 
| 


of the per unit method. Line constants | 


are presented as series of curves from 
which line impedance can be found 
with little effort or chance of error. 


Protection of 


Mountainous 


Transmission Lines Over 
Region Where Lightning In- 


February 12, 


| 
| 


Costs 
of Pole Identification 


Fight mounting costs of identification 
by using Premax Metal Letters and 
Figures. They cost less to apply than 
old-fashioned stenciling—anad these 
Letters and Figures will ALWAYS re- 
main visible, generally exceeding the 
life of the pole. 


Write for samples and prices. 


PREMAX PRODUCTS 


DIVISION CHISHOLM-RYDER CO 


5147 Highland Ave., 


INC 


Niagera Falls, N. Y. 


IIIINT I 3:4 4 


CONNECTORS 


U-BOLT TYPES 
UPT type 


A pipe to cable tee con- 
nector. With U-bolt vori- 
able clamping feature. Ac- 
commodates a wide range 
of conductors. 


UT type 
A rugged U-bolt type T con- 
nector having a wide vari- 
ability in both the run and 
tap sections. 


UL type 
A U-bolt type variable ter- 
minal lug for connecting 
cables to flat bor busses. 


“Insist on a Genuine DOSSERT” 
Write for Catalog H-50-1 


MFG. CORP. 


249-255 HUROM STREET, BROOKLYN 22, &. ¥. 
SINCE 1904 
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~— ts High. J. Elmer Housley and John 
b , both of Aluminum Company of 
fae with (el-E- Lee 
Outage of 30-mile 154kv line with 
severe lightning exposure reduced from OPERATING 
6.53 per year to 1.16 by redesign of POLE LINE EQUIPMENT 
towers, alteration of overhead ground For installation on your present truck —or on new equipment 


wires, installation of high speed relay- A POLE HOLE DIGGER . . . Uses your regular derrick and 
ing and buried counterpoise to reduce crew. Attaches by a single bolt to power take-off shaft. 
tower footing resistance. Adjustable for clean holes up to 10 feet deep. Inter- 


: : changeable augers 8 to 20 inches diameter. 
Geometric Mean Distances of Angle-Shaped B DOERRICKS... Both “A” frame and “T” type for front 
ee P. C. Magnusson, Oregon State or rear mounting on all makes of trucks. 

lege 


UTILITY CABINETS AND MATERIAL RACKS... Bolts onto 
Formulas developed for the geometric | any flat bed truck. Gives needed facilities for pole line 
self mean distance of an unsymmetrical work at a fraction of the cost ofa utility body. 


angular conduetor, and the geometric | D WINCH DRIVE BOX. . . Gives instant forward and re- 
mean distance between two such con- verse action to your winch. Permits operator to give 
ductors. all his attention to the winch job and speeds up 
work. Easy to operate: Simply engage power take- 

off just once. No further shifting to PTO or 

F. C. De Weese, Carolina Power & use of truck clutch required. Just move a 


Light, felt that Housley and Harper 4 Sear oe mepaetena eae 
had given undue credit to ground wires | . ere See Sate or double drum 
and counterpoises for the reduction ; 

in lightning outage cited in the paper. 
A. S. Runciman, Shawinigan Water & 
Power Co, found room for improve- 
ment in ground resistance on the 
Alcoa line. However the authors | 
pointed out, in closure, there was an | 
economical limit as to how far they 
could go in reducing ground resistance 
to zero. J. T. Allen, Georgia Power, 
agreed with De Weese that all cred- Ei t 


it for improved line performance was - et TEL-E-LECT PRODUCTS, ING, 


not due to counterpoise installation. = 10003 MINNETONKA BLVD. > MINNEAPOLIS 16, MIN. 


INSTRUMENTS 
Marking of Varmeters. 


Mm HUGHES No. 2501 GROUND 
Committee report recommends uni- WIRE MOULDING 


form practice. 


Recommendation of a subcommittee | 
that varmeters simply be marked “In” Write For 
and “Out” did not elicit complete sup- fA _ D iptive Bulle- 
port. Some dissent came from within Y AY : wens oe 
the subcommittee; H. B. Smith of \ GAAS tin On Other Hughes 
Niagara-Mohawk preferred to hold | . Ground Wire Moulding 
to the one-kind-of-reactive theory “s Gop 
enunciated by J. Allen Johnson in the e PT An ee 
thirties. George Lunge, G.E., de- | cd 1S _ @ BROTI IERS : 
murred on the matter of taking the spss eal ee tala 
bus as the systematic point of refer- | Sees” 
ence for reactive transfer and W. R. 

Brownlee, Commonwealth Services, | 
largely concurred with him. A. E. 
Knowlton, also of the subcommittee, 


interpreted the lack of unanimity to ° 
the same basic division of the thought | all the U. S. Saving 


as had marked the fixing of sign of Bonds you can 
phase angle of instrument transformers 
nd 


and of inductive reactive power. Each a 

had taken one of the two alternative STAR INSULATING BEADS 

and arbitrary directions only to be KEEP Use LAVOLAIN ball and socket beads for insulat- 

reversed later as preferences swung. ing, bare wire, Went cectast. Wie S-sesmn 

i heads at low cost. Quickly applied. 

Ts same, esi, could wall arpen || gil the U.S. Savings Bonds ||| Sdn vc susie” 
: ou 

even if ratified as a standard now to oe STAR PORCELAIN CO. 

achieve some progress out of chaos. 51 Muirhead Ave. = Trenton, N. J. 
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CATALOGS + BULLETINS 


@ MOTOR-GENERATORS: Synchronous 
motor-generator sets are covered in 8- 
page booklet GEA 06. Included are mo- 
tor-generator sets from 30 to 8,000 kw as 
a source of de power for industrial appli- 
cations and excitation of synchronous and 
dc motors and generators. Construction 
features are shown. Motors are rated 220 
to 13,200 v; generators, both shunt and 
compound wound, are rated 125, 250, and 
600 v. General Electric Co, Schenectady 


&, N. Y. 


@ CONSTANT CURRENT TRANSFORM- 
ERS: Construction details, electrical data, 
and weights and dimensions of “packaged- 
unit” constant current transformers (oil- 
cooled, pole-type) appear in Bulletin SL- 


702 Maloney Electric Co, St. Louis 20, 
Mo. 


@ INSULATION TESTERS: One of two 
new bulletins describes Model 2402 ac in 
sulation tester and Model 2415 de insula- 
tion tester. Other bulletin covers a spot- 
of-light pointer-type instrument and sin- 
gle-range and multi-range electrostatic 
voltmeter. Cole Instrument Co, 1320 S 
Grand Ave, Los Angeles 15, Cal 


@ FIXTURES: Troffers, fixtures, and ac- 
cent units are covered in four new catalog 
pages for section 10 and eight pages for 
section 20. Day-Brite Lighting, Ine, St. 
Louis 7, Mo 


@ COATING: Zincilate, a one-coat, self 
protecting, anti-corrosion coating is de- 
scribed in an 8-page technical bulletin 
It can be used on iron and steel, struc- 
tural members, dust collectors, etc. Indus- 
trial Metal Protectives, Inc, 401 Home- 
stead Ave, Dayton 8, Ohio. 


@ MOTOR LUBRICATION : Bulletin 1579, 
“Lubriflush”, graphically shows compara- 
tive amounts of lubricant in different de- 
signs of bearings and how bearings are 
subject to air circulation. U. S. Electrical 
Motors, Inc, 200 KE. Slauxon Ave, Los 
Angeles 54, Cal 


@ WIRE ROPE: Wire Rope for Excavat 
ing Equipment, Catalog A-913, has recom- 
mendations for trench hoes, skimmers, 
dragline excavators, cranes, and shovels. 


John A. Roebling’s Sons Co, Trenton 2, 
N. J. 


@ INSULATION: Application and tech- 
nical data on Silastic Tape, Type R, Class 
H electrical insulation are given in two- 
page bulletin No. 680. Styles and con- 
struction data for Varslot combination 
slot insulation for armatures and stators 
appears in another bulletin Insulation 
Manufacturers Corp, 565 West Washing 
ton Blvd, Chicago 6, Il] 


@ FLUORESCENT LIGHTING: Catalog 
47 covers the complete line of commercial 
and industrial, fluorescent and germicidal 
lighting equipment The Edwin F. Guth 
Co, St. Louis 3, Mo 


@ WELDING: “How to Weld with Heli- 
are Torches” is a newly revised booklet 
containing information on welding, sur- 
facing, and hard-facing many types of 
metal. Properties of the metals, sketches 
showing types of welds, and tables of 
welding currents are given in Booklet 
F-6190. The Linde Air Products Co, 30 
E. 42nd St, New York 17, N. Y. 


@ ROTARY SWITCHES: Rotary multi- 
pole tap and transfer switches are covered 
in Catalog 1950-JR. Each section com- 
posing this switch is rated 10 amp, 125 
vac; 5 amp, 125 v de. Electro Switch 
Corp, 167 King Ave, Weymouth 88, Mass 


ELECTRICAL WORLD @ February 12, 


¥ 


 Associaten Researcu, 


* 


‘Write for —— 
BULLETIN 105. 


® Push-Button Operation @ Direct-Reading 

@ True readings, regardless of earth resistance 

and condition, stray frequencies, voltages or 
currents. @ Completely Self-Contained 


You can be sure of safe, effective 
grounding of all types of electrical 
systems when you test with the light, 
easy-to-use Vibroground. Simple oper- 
ation and built-in accuracy virtually 
eliminate reading errors. No leveling, 
cranking or outside power source is 
necessary; and direct readings are 
independent of auxiliary probe 
resistance. 

Full data on Vibrogrounds, includ- 
ing testing techniques and illustra- 
tions, is yours for the asking. 


oi 
io 


“Precision Instruments Since 19.36" ‘ 


AY 


3760 WEST BELMONT AVENUE @ CHICAGO 18, ILL. 


AMERICA’S FIRST WIRE FENCE 


yy 

y/\ Defense against hazards which could hinder or 
stop production is a major function of Page Chain Link Fence, 
guardian of persons and property for more than 60 years. 
NOW is the time to consult the skilled Page Fence erecting firm 
near you, whose name we will send with fence data on request 
and who will submit cost estimates, no obligation. For information 


Write to PAGE FENCE ASSOCIATION in Monessen, Pa., 


Atlanta, Bridgeport, Chicago, Denver, Detroit, Los Angeles, Philadelphia, 
New York or San Francisco. 


AGE FENCE“: 


PRODUCT OF PAGE STEEL & WIRE DIVISION OF AMERICAN CHAIN & CABLE COMPANY, INC, 
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PROFESSIONAL SERVICES 


BARKER & WHEELER 


Utility and Industriel Valuations, Design and 
Construction of Power Systems, Water ies, 
Sewerage and Sewage Disposal. 
and Cost Control Systems. 

11 Park Place, New York City 

36 State Street, Albany, N. Y. 


Consulting Engineers 
Electricity—W ater—Sewage— Industry 
Reports, Design, Supervision of Construction, 
Investigations, Valuation and Rates 
4706 Broadway Kansas City 2, Missouri 


HUGH L. COOPER & CO., INC. 


General Hydraulic Engineering, including 
the design, financing, construction and 
management of hydro - electric power 
plants 


488 Madison Avenue New York 23, N. Y. 


DAY & ZIMMERMAN, INC. 
Engineers 

Design - Construction Management 
Investigations and Reports 


New York Philadelphia 


Doble Engineering Company 
Electrical Insulation Engineers 


Field Testing and Maintenance of High Tension 
Insulation, Special Problems in Electrical Com- 
munications 


Office and Laboratory: Doble Park 
Box 344, Belmont 78, Mass. (6 miles from Boston) 


Branch Office: 20 N. Wacker Dr. Chicago, Ml. 


Ebasco Services Incorporated 


yineers - Constructe Business Consultants 


Design and 
nancial and O; 
Investigation 
Consulting E n 
tector Street 
Chicago @ Was 


ELECTRICAL TESTING 
LABORATORIES, INC. 


Laboratory Factory and Field 
Investigations 
Inspections and Associated Services 
Certification 
2 East End Avenue at 79th St., New York 21, N. ¥. 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Design—Surveys— Appraisals 
Construction & Maintenance 


Transmission—Distribution—Communication Lines 
Substation, Radio and Television Towers 


48 Griswold St. Binghamton, N. Y. 


FORD, BACON & DAVIS 


Engineers 


DESIGN . CONSTRUCTION 
VALUATIONS . REPORTS 


New York . Philadelphia . Chicago . Los Angeles 


GILBERT ASSOCIATES, Inc. 


Engineers and Consultants 


DESIGN AND SUPERVISION OF STEAM, HYDRO, 
WATER SUPPLY, SEWAGE DISPOSAL 
posers ie eee Seite _ tate 
s . Rates . r Relations . 

Labora: 


ashington 
Philedelphis 


W. C. GILMAN & COMPANY 


Consulting Engineers 
Load and Capacity Studies — Rate Cases 
Financial Planning 
Investigations — Reports — Supervision 
55 Liberty Street New York 5 


HARZA ENGINEERING CO. 


Consulting Engineers 
L. F. HARZA 
E. MONTPORD FUCIK CALVIN V. DAVIB8 
Hydro-Electric Power Projects 
Transmission Lines, System Management, 
Dams, Foundations, Harbor Structures, 


Soil Mechanics 
400 W. Madison St. Chicago 6, I. 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 


Wrenesinten Lines, Substations 
46 Sth St., Columbus, Ohio 


327 South LaSalle Street, Chicago, Il. 
136 Liberty St.. New York 


JACKSON & MORELAND 


Engineers and Consultants 


Design and Supervision of Construction 
Reports — Examinations — Appraisals 
Machine Design — Technical Publications 


Boston New York 


LARAMORE and DOUGLASS, INC. 


Consulting Engineers 
Power Plants 


Transmission Distribution 
Design — Reports — Appraisals — Rates 


79 Bast Adams Street 
Chicago 3, Illinois 


N. A. LOUGEE & COMPANY 


Engineers and Consultants 


REPORTS APPRAISALS 
DEPRECIATION STUDIES RATE CASES 
BUSINESS AND ECONOMIC STUDIES 


20 Broadway 


LUCAS & LUICK 


Engineers 


DESIGN, CONSTRUCTION, SUPERVISION. 
OPERATION, MANAGEMENT, APPRAISALS, 
INVESTIGATIONS, REPORTS, RATES 


231 8. LaSalle St., Chicago 


CHAS. T. MAIN, INC. 


Engineers 
Electric, Steam and Hydraulic Projects, 
Investigations, Reports, Designs and 
Appraisals 


Chamber of Commerce Building 
80 Federal St., Boston 10, Mass. 


MIDDLE WEST SERVICE CO 


Practical and Experienced 
Consultants 


20 N. Wacker Drive Chicago 


ARTHUR L. MULLERGREN 


Engineering-Management 
Public—Utilities—Natural Gas 


Kansas City, Mo. 


Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 


STUDIES 
THE ONE-STEP METHOD 


BUl Frequency Analyser 
100 Sixth Ave. WOrth 4-8326 New York 13, N. Y. 


REIS & CHANDLER, INC. 


ADVISORS TO UTILITIES 
Financing—Rate of Return 


30 Vesey Street, New York 7, N. Y. 


SANDERSON & PORTER 


Engineers and 
Constructors 


SARGENT & LUNDY 


ENGINEERS 


140 South Dearborn 8t. 
Chicago, Ill. 


F. W. SCHEIDENHELM 


Consulting Engineer 


Hydraulic Engineering. Hydro-electric Development. 

Water Supply. Flood Control. Engineering Problems 

telating to Water Rights and Water Power Law. 
Appraisals. 


5@ Church Street New York 7, N. ¥ 


F. A. TUCKER, INC. 


Contractors—Engineers 


specialize in 
Distribution - Transmission - Telephone 
lines - Maintenance - Roads - Bridges 
Dams 
Main Office—38% Center Street, Rutland, Vt. 
Branch Office—120 East 3rd St., Charlotte, N. 


UTILITIES LINE CONSTRUCTION 
COMPANY, INC. 


Construction and Maintenance 


Transmission-Distribution 
Electric and Telephone Lines 
Consultants 


501 York Road Jenkintown, Pa 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design ¢* Construction * Reports « Apprsisals 
80 Broad Street, New York 4 
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“Marshalling the forces of advertising to 


help solve national problems and to make 


democracy work better... 


Do you KNow that the forces of advertis- 

ing are engaged today in one of the 

world’s greatest jobs of mass education 
. .in the public interest? 

Do you know that thesv forces for good 
have been released through the vision 
and unselfish cooperation of American 
business — advertisers, advertising agen- 
cies, media owners ‘and others? 

Hundreds of advertising agencies have 
volunteered their planning and creative 
time and facilities. Artists, cartoonists, 
photo-engravers, printers, typographers 
and others have contributed their services. 

Media owners have donated millions 
of dollars in space and time. National 
and local advertisers have sponsored and 
paid for many millions of public service 
advertising messages. 


°° 


As a result, the American people are 
being alerted as never before to the 
dangers which threaten from within and 
from without . . . the dangers of ignor- 
ance about our American economic sys- 
tem, intolerance, tuberculosis, school and 
teacher shortages, etc. 

And, at the hub of this great public 
service effort is your organization .. . 
The Advertising Council. 


Advertisers and Media Owners... 
Your Help is Needed! 


Right now The Advertising Council has 
14 programs in operation. The success 
of these programs depends on the public 
spirited and generous cooperation of ad- 
vertisers and media owners. Your help, 
in the form of space or time donations, 


will mean a lot to us. And remember .., 
What helps America helps you! 


Yours for the Asking 


Write for a copy of Booklet 
No. 15. It will give you per- 
tinent information about The 
Advertising Council . . . how 
it started .. . what it is... 
what it does . . .Or ask for 
material on specific cam- 
paigns. Address:—The Ad- 
vertising Council, 25 West 
45th Street, New York 19, 
Rey 


Published in the public interest 


by 
ELECTRICAL WORLD 


*A NON-PROFIT ORGANIZATION FORMED TO UTILIZE ADVERTISING IN THE PUBLIC GOOD 
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“But you can’t buy 
that kind of a motor...” 


© How many times have you heard somebody 
that ought to know better say something 
like that about motors, pumps, compressors or 
what-have-you? And how many times have you heard 
somebody else say, “Oh yes you can! I saw just what we need 
in Blank Company’s ad yesterday.” 
Advertising pages in this magazine are packed with 
news about your business. They contain information 
about products and services designed to help you 
do your job quicker, better and cheaper. 
To be well-informed about the latest developments 
in your business, your industry ... and to stay 
well-informed . . . read all the ads too. 


McGRAW-HILL 
PUBLICATIONS 
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SEARCHLIGHT SECTION 
ae Lae ee 


OR RESALE 


DESIGNERS & DRAFTSMEN 


Electrical, Mechanical 
Structural & Hydraulic 


Reinforced Concrete 


Designers & Detailers 


Defense work of high priority 


Work to be performed at the 


Boston offices of: 


CHAS. T. MAIN, Inc. . 
80 Federal Street 
Room 1502 
Boston 10, Mass. 


ENGINEERS 
ELECTRICAL - MECHANICAL - STRUCTURAL 


Openings in Ohio and New York offices offering long term employment with good 
salary for qualified Group Leaders, Designers and Draftsmen experienced in one 
or more of the following phases of industrial plant design: 

Electrical Power, lighting layouts and electrical controls. 


Mechanical Plant layout, process piping, conveyors, heating and ventilation, 
boiler houses, process equipment layout, refrigeration, plumbing. 


tanks and vessels, packaging equipment, special machinery and 
equipment. 


Structural Structural steel and reinforced concrete. 


Please submit complete resume stating experience, education, salary required 
and availability date. 


THE H. K. FERGUSON COMPANY 
Engineers and Builders 
The Ferguson Bldg. 1783 E. 11th St. 19 Rector Street 
Cleveland 14, Ohio New York 6, N. Y. 


EMPLOYMENT .. . EQUIPMENT... 
euenenes ELECTRICAL DESIGNERS 
OPPORTUNITIES OPENINGS FOR ELECTRICAL ENGINEERS. AND 
Whatever your need— DUSTRIAL DESIGN EXPERIENCE AND IN 


think “SEARCHLIGHT” FIRST P-7852, Electrical World 


330 W. 42nd St., New York 18, N. Y 
——————— 
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Cvs YOUR Future- 
| Make the most of i 
i 
| 
\ 


1 
tli 
1 
1 


Start now to earn ! 
; the bigger pay '" , 
i electrical repair 1 
1 


Library now 
includes New, 
Revised Editions 

of Annett’s 
ELECTRICAL 
MACHINERY 
and Braymer and 
Roe’s 
REWINDING 
SMALL MOTORS 
te keep you up-to-the 
minute in these field: 
+ + « PLUS standard 
and approved practic. 
on all phases of o'ec 
trical work. 


AS there ever such an opportunity to get 
started in electrical maintenance and repair 
and at top-notch wages? Are you ready with; 
experience and ability 2 in on it? Others 
are getting just the sort of background needed—4 
quick!—to handle the great variety of electrical} 
maintenance and repair work TODAY—from thist 
well-known electrical library. You can, too! 


Electrical Maintenance 
and Repair Library 


| 5 volumes @ 2101 pages @ 1866 illustrations 


Gives you the “know-how” to tackle any wiring 
or motor job. Five s show you HOW—to ine 
stall all types of otor and generator units—t®) 
inspect and ‘repair tor starters and generators 

to diagnose motor and generator troubles—to 
figure new windir old cores, DC and AC, 
windings—to test armature windings, test indug 
| tion motors, etc., etc 


Includes trouble-shooting book 


| In addition to four well-known practical books om 
| all details of testing, connecting, rewinding, i 
stalling and maintaining electrical machinery, thi® 
Library includes Stafford’s Troubles of Electrical 
Equipment, a handy book giving helpful mainte 
nance information, s al trouble-shooting chart@ 
explanation of symptoms and causes of machite' 
ery trcubles, specific remedies, etc 


| Low price—Easy monthly payments 


| We want you to examine this Library for 10 days; 


If you don’t want it at the end of that time, 
there’s no obligation to keep it. On the other hand 
if you decide you want the help these books can 
give, start the small monthly payments and in a 
short time the | s yours right while you 
have been using them Send the coupon today. 


SEE IT 10 DAYS FREE 


McGRAW-HILL BOOK CO., INC. 
330 W. 42 St., New York 18, N. Y. 

Send me for ten days’ examination the Electrical 
Maintenan nd Repair Library. Vf satisfactory I 
will send you 5 n 10 days and $4.00 monthly 

5 s paid. If not wanted I 
will return books i. (We pay for delivery if 
you remit first payment with this coupon; same 
return privilege 


Name 
Address 
City 
Company 


Position W-2-12-51 
This offer applies to U. 8. only 
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SEARCHLIGHT SECTION 


ENGINEERS, DESIGNERS, DRAFTSMEN 


— All 


Good positions open in San Francisco 
and Les Angeles for experienced engi- 
neers, draftsmen and designers for 
work on chemical, industrial and power 
projects. Refinery, process, mechanical, 
structural and electrical engineers are 


needed; also qualified layout men, de- 


Grades 


signers and detailers for 
structural, mechanical 
squads. 


electrical, 
and piping 


Write stating experience, education, 
age, references, salary expected. Ap- 
plications held in confidence; prompt 
consideration. 


BECHTEL CORPORATION 


PERSONNEL DEPARTMENT 


WANTED 
POWER PLANT 
SUPERINTENDENT 


Public utility company has opening for mechani- 
cal, electrical, or administrative engineering gradu- 
ate, age 30-40, to take charge of now power plant. 


Must have at feast 5 years’ experience in con- 
nection with steam-electric power generation, 
preferrably in two er more of the following: opera- 
tions, maintenance, betterment, design and con- 
struction. Proven administrative ability is re- 
quisite. Location: Florida. Send application to: 


P-8506, Electrical World 


330 W. 42nd St., New York 18, N. Y. 


A.C.POWER 


3-150 K.W. DIESEL 
GENERATOR SETS 


Buckeye—600 r.p.m.—med- 
ium speed Westinghouse 
generator—440/3/60—com- 
plete with modern dead front 
switch gear. Units equal to 
new—used only 50 hours. 


IMMEDIATE DELIVERY 
Write—Wire—Phone 


BOSTON METALS CO. 


313 E. Baltimore Street 
Baltimore, Md. 


LE 1900 CU 5050 


ROOM 12 
220 BUSH STREET 
SAN FRANCISCO, CALIF. 


1—Sr. Electrical Engineer 


5S yrs. experience in communications 
systems (telephone, teletype, radio, 
remote controls, etc.) 


1—Sr. Electrical Engineer 


5 yrs. experience power distribution 
and interior electrical wiring. 


3—Junior Electrical Engineers—Re- 
cent Graduates 
Recognized Engineering Schools 
Outstanding opportunity for young 
engineer. 


5—Electrical Draftsmen 


Minimum of 2 yrs. experience electri- 
cal detailing. 


PALMER & BAKER, INC. 
| P. O. Box 346 Mobile, Alabama 


FOR SALE 


2—NEW—"WHEELER” 8,000 Sq. Ft. 

SURFACE CONDENSERS arranged for 
2-pass operation 

4—NEW — “WESTINGHOUSE” Size 
C43 (Multi-Stage) AIR EJECTORS— 
SUITABLE FOR UNITS UP TO 8,000 
Sq. Ft. 


Attractively priced—Detailed Specifica- 
tions available upon request. 


J. A. DOUGHERTY 


P.O. Box 90 Bele-Cyawyé, Pa. 
Phone:—Cynwyd 4978 


TRANSFORMERS FOR SALE 


3—100 KVA MOLONEY 


33000/240-480 Volt With Taps 
60 Cycle—600,000 Series 


HANCOCK BRICK & TILE CO. 
FINDLAY, OHIO 


SWITCHES 


Feed through — surplus stock — new, in 
original cartons. 3450 Cutler Hammer 
#7050; 100 Bryant +2880. Write for 
prices 


ENGINEERED PRODUCTS CO. 
Woodruff Rd. Cincinnati 30, Ohio 


iad 
Guaranteed Rebuilt 
MOTORS-GENERATORS-CONTROLS 
NOW IN STOCK 
We buy surplus equipr ’ 


ae wy ee 


Box 75 Reading- 5Pa 


February 12, 


| Bixby, 


REPLIBS (Bor No. 
NEW YORK: 336 W. 42nd St. (18) 
CHICAGO: 520 N. Michigan Ate. (11) 
SAN FRANCISCO: 68 Post St. (4) 
—— SSE 


POS! TIONS VACANT 


FIELD ENGINEER for hydraulic Division of 
Electrical Department large Copper Com 
pany, Chile, South America. Three-year con- 
tract, transportation both ways and salary 
while traveling paid by company. In reply give 
comp plete de tails. P-8881, Elect tric al World. 


: Address to office nearest you 


SENIOR FIELD Electrical Engineer to work 

directly under Assistant Chief Electrical 
Engineer, to supervise work done by District 
Electrical Foremen in various camps, Concen- 
trator Electrician ete. Three-year contract, 
transportation both ways and salary while 
traveling paid by company. In reply give com- 
plete details. P-8883, Electrical World. 
WANTED: ENGINEER, electrical or mechani 

eal, some experience power and/or distribu 
tion transformers. exceptional opportunity 
Box 687, Pine Bluff, Arkansas 


EMPLOYMENT SERVICES 


SALARIED POSITIONS $3,500 to $35,000. We 
offer the original personal employment eerv- 
ice (established 41 years). Procedure of highest 
ethical standards is individualized to your per- 
sonal requirements Identity covered, present 
position protected. Ask for particulars. R. W 
Inc., 262 Dun Bldg., Buffalo 2, N, Y. 


SALARIED PERSONNEL, $3,000-$25,000. This 

confidential service established 1927, is 
geared to needs of high grade men who seek 
a change of connection under conditions assur 
ing, if employed, full protection to present 
Porition Send name and address only for 
deiails. Personal onsultation invited Jira 
Thayer Jennings, Dept. L, 241 Orange St 
New Haven, Conn 


POSITIONS WANTED 


DISTRIBUTION ENGINEER. 25 years experi- 
ence, system studies, engineering, layouts and 
construction, up to 33KV Age 46. Profes 
sional engineering license. Available Mar. 1951 
PW-8828, Electrical World 


RATE 


AND Economic Engineer desires posi 
tion dealing with the problems of electrix 
utility management. Comprehensive experi- 
ence in economic and engineering studies of 
electric utilities and industrial power plants 
gained with large consulting engineering firm 
Includes: rates—cost analysis—ioad studies— 
interconnection—contracts—finances. Aminis- 
trative ability developed while executive secre 
tary of national committee. Both Liberal Arts 
and Engineering (M.1.T.) degrees. Enthusiasm 
and intense curiosity in electric power, field 
Presently employed, age 30, married. Address 
PW-8915, Electrical World 


SELLING OPPORTUNITY WANTED 


WELL ESTABLISHED Kansag City sales 

agency desires new accounts on defense items 
calling on Missouri, Kansas, and Nebraska ter- 
itories. RA-8824, Electrical World. 


WATTHOUR METERS 


Please specify quantity, sizes, con. 
dition. glass or metal covers, etc. 


ATLANTIC ELECTRIC 
METER CORP. 


214 E. 41 St., New York 17 


Electrical Meter Engineering’ 


‘The Profession With a Futare"* 
Meter Department demands are bringing 
good opportunities to meter experts. 

HOME STUDY COURSE 
Practical up-to-date home study 
covers all phases of Meter Work 

Write Today for Free Booklet 

Fort Wayne Correspondence Schoot 
Dept. 121, 201 Dime Bank Bidg., Fort Wayne 2, Ind. 
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SEARCHLIGHT SECTION 


DIESEL POWER 


cae pr 
UNIT CAPACITIES—10 TO 1875 KVA 
A.C.—50 AND 60 CYCLES 
VARIOUS VOLTAGES 


YOU CHANGE 
A PARTIAL LISTING OF OUR INVENTORY 
$ runttthtrcne Mite! Bly EMLEY® nuttate wp REM YOUR ADDRESS 
Fairbanks Morse 38D8 330 Ni 3 : 


4 K 
1250 General Motors 16-278A 2 Gen M 
937.5 General Motors 12-567 1 r Cetera navece M 
25 os 4gx13T f Jagerectt Band 8. 23 at 
Buckeye ree pee 4 Be sure to notify us once, 


RC. UNITS ALSO AVARADE so future copies of ELECTRICAL 


A. G. SCHOONMAKER COMPANY, INC. WORLD will be delivered 
ENGINE DIVISION, 50 CHURCH ST., NEW YORK 7, N. Y. promptly. 


Also make certain you have 


FROM AVAI LABLE STOCK advised your local Post Master 


TURBO GENERATORS MOTOR GENERATOR SETS of your new address so other 
Make Desc. oom. Scr. Sis 


AC 4, 
GE. Consents — Ob ts. 700 7. e Volts Vous important mail doesn’t go 
L8.P. 440v. 3 ph. 60 cy — Built 666 25 cy 11000 
astray. 


1944 ae 250 3300/ 188 
Weetg. Non-cond. 125 Ihe. 18.P. 5/20 oO 4180 
900 2200/4150 Both the Post Office and we 
a. 2300 0 


ibs. B. P. 440 v. 3 ph. 60 cy 
300 will thank you for your thought- 


Westg. Non-condensing—125/150 Ibs. 
250 440/3800 


ae 10. 2 B.P.—240/480 
1-300 GE Xon-condei 180/175 18. 125 4160 fulness. Mail the information 
TRANFORMERS—60 Cycle Belc : Sah 
SYNCHRONOUS CONDENSERS | , KYA Make re NSeeeren ow te scription Dept. 
EVA Make patotts,, Speed | $18 iF Ds} 3 na00/a1goesor443 ELECTRICAL WORLD, 330 W. 
— v / is 
a Hiooanes «990 | $2 GE BEd ooo ttt@txaea/ase 42nd St., New York 18, N. Y. 


s 
5° 
a 


ooggangn00g 
bear g ping bette 


Q 
io) 


COMPANY, INC. 
BELYEA OFFICE & SHOP 


51 Howell St., Jersey City 6, N. J. 


—-TRANSFORMERS- 


BOUGHT AND SOLD 
We carry a large stock of transformers, 
and invite your inquiries. 
PIONEER TRANSFORMER REBUILDERS 
We rewind, repair and redesiqn all makes and 
sizes. One Year Guarantee. 


THE ELECTRIC SERVICE CO., INC. 
“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 
SINCE 1912 CINCINNATI 27, OHIO 


J. L. HEMPHILL & CO. 


ee: “am ELECTRICAL ENGINEERS & EQUIPMENT cox 


TRANSFORMERS MOTOR GENERATOR SETS ELECTRICAL WORLD 
tris ave Gi 3a uy: ey met EI EY ee ga, eee ee 
— aa W Ge: ive 330 W. 42nd St. 
SLIP RING MOTORS 
1—2500 HP G.E., MT, 257 RPM, 6600V 


i— 300 HP G.E., MT. 600 RPM, 440V New York 18, N. Y. 
¢ oe SYNCHRONOUS CONDENSER 
ee Teorey See, '—2800 KVA Whee., 720 RPM, 2200V with D.C. 


Large Stock of A.C. and 3 ‘c. Equipment 


ELECTRICAL WORLD @ February 12, 1951 





LETTERS TO THE EDITOR 


Defends Water Commission 


lo the Editor: 

It is rare to see publicly displayed 
such an exhibition of arrogance as is 
shown by your open letter in the 
January 8th Electrical World to three 
distinguished educators, who are mem- 
bers of the President's Water Re- 
sources Policy Commission. Just be- 
cause the report did not contain all 
the recommendations made by some 
groups, you see fit to attack and belittle 
the fine patriotic service these gentle- 
men and the other members have 
rendered. It perhaps has not occurred 
to you that this commission was ap- 
pointed to study the problem of water 
resources, and not to express the par- 
ticular views of yourself or any other 
group with relation to it, unless after 
their study, the conclusions they 
reached happen to coincide. It might 
also be well to remind you that the 
elected representatives of the Ameri- 
can people in the Congress have, time 
and again, reached pretty much the 
same conclusions with reference to 
hydroelectric power development, as is 
contained in the recommendations of 
the commission. Certainly, there are 
many men of unquestioned integrity 
who hold divergent this 
subject, they have quite often 
expressed them. But the fact that the 
views of some particular groups have 
not prevailed, is no reflection, as you 
infer, upon the integrity of those who 
hold opposite views 

Your open letter would have been 
in poor enough taste if addressed to all 
members of the commission, but to 
write off the other members as you so 
brusquely did, and to infer that from 
them was not expected an objective 
and impartial analysis, seems to me to 


views on 
and 


warrant your memorandum receiving 
exactly the treatment that it will 
probably get—of having no attention 
paid to it. Many people with divergent 
views in this matter of federal develop- 
ment of hydroelectric power, have 
been trying to work out a solution for 
a national policy. Your efforts might 
better be pointed in this direction con- 
structively and by: (1) Recognizing 
some of the facts of life with reference 
to it, (2) realizing that these facts have 
been arrived at by the American 
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people in quite an arena of debate, 
(3) that because you do not agree with 
them is no sign that they are unsound 
or against the nation’s best interests. 
S. R. Finley 
President 
American Public 
1757 K St., N. W. 
Washington, D. C. 
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Those Inverted Pictures 


To The Editor: 

I am not an electrical engineer, but 
as I paged thru my husband’s Elec- 
trical World when it came this morn- 


EDITOR’S SUGGESTION for reading 
page 61 of January 15 issue 


ing I found two pictures on page 61 
which were printed upside down. This 
is in the Jan. 15, 1951 issue 
I just thought you might like to 
know that even a lowly housewife is 
interested in the Electrical World 
(Mrs.) A. Wacker 
lith St 
Muscatine 


Herman 
608 | 
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Three Parties? 


To The Editor 
Your editorial, 
Sensitive,” on 


“A Right to Feel 
page 78 of Electrical 
World, October 9, 1950, came to m 
notice after the 
vened last week. 

The Congress has finally made it 
abundantly evident that we have three 
parties; Republicans; Democrats, who 
are bulwarks of our Republic as con- 


new Congress con- 


February 12, 


ceived by its founders; and Socialist 
Democrats—“New Dealers,” “Fair 
Dealers,” and “Carpetbaggers”—who 
are but one step, more or less, re- 
moved from Kremlin Democrats. 

We should be very thankful that 
the two first-named parties are at last 
ascendant, pledged to preserve the 
Union; for America is not merely 
sensitive, she is black and blue and 
maimed. 

With the convening of the Legisla- 
ture at Olympia today, it appears that 
party lines are being drawn in the 
State Senate quite like those estab- 
lished last week in the National House 
of Representatives. 

L. N. Robinson 
2302 Thirty-Third Avenue South 
Seattle 44, Washington 


Let’s SEE the Road Signs 


To the Editor: 

We agree with your editorial of 
Nov. 20 that the “commercial spirit 
of the electric utility industry is not 
much farther than the eye-rubbing 
Stage as it awakens” and trends more 
to the promotion of the luxury equip- 
ment outside the range of the aver- 
age family But the commercial 
spirit which promotes . . . the Amer- 
ican better way of life, giving elec- 
trical benefit to all . . . is indeed weak 
if not lacking in present-day promo- 
tion. 

Our office has worked hard to stimu- 
late that spirit with illuminated 
street and road signs . . . We drivers 

. are in labyrinth of confusion when 
we try to follow instructions in our 
daily (night) life... f 

On our roads and in our cities our 
highway language is neither uniform 
nor understandable . . . With illumi- 
nated and road signs, traffic 
flows more smoothly everywhere, with 
creater safety . . . Such an application 
cf commercial spirit by the electric 
utilities would bring them profit, using 
waste capacity on back streets in off- 
hours, but better, would make the 
better way of living, American style 
worth mentioning. 


street 


F. H. Pettee 
Pettee Engineering Office 
Brookline 46, Mass. 
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FOR A COMPLETE AND PROVED 
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SPECIFY DELTA-STAR 


Delta-Star offers a complete line of squ tube connectors 
thoroughly proved by laboratory tests and long 
euccessiul service. 

These connectors are actually cast-to-size in our own foundry 
of an alloy stronger than copper, The surface strength is left 
intact by ‘the elimination of machining. Heavy re -inforci ing 
ribs insure maximum mechanical stre ngth and increase 
the radiating surface. The hard, tough ‘surfaces ac tually dig into 
the bus copper forming a great number of contact points. Each 
point carries a re lative ly ‘small current compare ~«d to what a 
point pressure contact could carry. These points also provide 
a positive gripping action. 

Heavy Duronze bolts are used thruout insuring a joint which 
will carry the full rating of the conductor ¢ ontinuously without 
undue he ‘ating. 

Whenever possible the design embodies two halves of like 
dimensions, eliminating the need to keep them in pairs. This 
two-half construction aleo permits easy intallation. 


Publication 4107 


lists a typical group of fittings for a wide 
range of square tubing sizes. 


Cut-aeway view show- 

ing two point-by-point 
contact lines at each 
corner of square tubing 
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Over 250,000-KW Capacity 


@ With the installation of a 45,000-KW turbine shown itt 
the foreground of the illustration above, a large midwest util- 
ity now has six large turbines — over 250,000-KW capacity 
— operating on NONPAREIL Turbine Oil. 

There is reason to believe that this new turbine will never 
have to be shut down for oil replacement, oil-system cleaning, 
or because of oil-acidity troubles. This conviction is based 
on the lubrication record of NONPAREIL Turbine Oil in this 
plant. 


During ten years of operation, neutralization numbers 
have stayed below .07 mg. KOH/gm. There have been no 
time losses or troubles caused by high acidity. Oil systems 
have stayed clean. Such benefits are assured this company, 
not only for 10 years, but for the /ife of its turbines. This assur- 
ance is based on NONPAREIL’s written guarantee that it will 
maintain a neutralization number below 0.15 mg. KOH/gm. 
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WITH NO OIL-ACIDITY OR 
OIL-REPLACEMENT WORRIES 


Why not end oil-system maintenance and oil-acidity trou- 
bles once and for all, by using NONPAREIL Turbine Oil in 
your turbines? For more evidence of these savings, ask a 
Standard Oil Lubrication Engineer to supply you data from 
23-year service records of NONPAREIL Turbine Oil. 
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Write Standard Oil Company (Indiana), 910 South Mich- 
igan Avenue, Chicago 80, Illinois. 


STANDARD OIL COMPANY (INDIANA) 





